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MONARCH OF BATTLESHIPS 


Launch of the ‘‘Dreadnought’’--Largest Battleship Ever Built 


England’s new sea terror, greatest battle- 
ship ever built, the “Dreadnought,” concern- 
ing which so much in general and so little 
in particular has been revealed to the world, 
was been launched. The vessel was laid 
only last fall and is to be completed within 
a year. Details of construction have been 
carefully guarded, but it is claimed that 
the “Dreadnought” will embody all that was 
learned from the Russo-Japanese war, and 
England’s naval officers were the only ones 
whe were given opportunity to study the 


conflict from the decks of Japan’s battle- 
ships. It is said that the vessel will be 
immune to torpedo attack; that her displace- 
ment will be 18,500 tons; speed, 19 knots; 
main armament, ten 12-in. guns, besides 
which she will carry eighteen 3-in. quick- 
firers. She will be propelled by turbines, 

The Japanese at their own government 
shipyards have started on the construction 
of a battleship of 24,000 tons which, when 
completed, will be even greater than the 
“Dreadnought.” 
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ALCOHOL FOR INDUSTRIAL 
PURPOSES 


Wherever the cost of alcohol is not pro- 
hibitive by reason of excise duties, its use 
for industrial purposes is markedly on the 
increase. England made a good beginning 
in adapting alcohol to industrial uses, but 
Germany came into the field and the internal 


MECHANICS 
AERIAL CAMERA UNFAILING SPY 


Reveals an Enemy 30 Miles Away 


A new camera has been produced, which, 
suspended from a small war balloon at an 
elevation of 3,000 ft., makes it possible to 
ascertain the strength of the enemy’s ships 
or fortifications at a distance of 30 miles. 


Wide Angle View at Comparatively Short Distance 
revenue restrictions were so great in Eng- 
land that she could not compete with Ger- 
many, where the cost of alcohol is so much 


less. Consequently many of the British fac- 
tories were abandoned, for, while alcohol 
can be produced there at from 16 to 18 cents 
per gallon, the conditions existing raise the 
price to $3.04 per gallon. A committee has 
been appointed by the chancellor of the ex- 
chequer to inquire into the matter in this re- 
lation, and determine the advisability of re- 
adjusting it. Alcohol is now produced from 
grain, beet root, and potatoes. Germany 
grows many tons of potatoes especially for 
this purpose, annually, and the potatoes 
from which alcohol has been made are after- 
ward fed to cattle, which, it is said, eat 
them with great avidity. France used 3,000,- 
000 tons of beets in 1903 for making alcohol, 
spoiled beets serving the purpose as well as 
good ones. 

In connection with industrial purposes al- 
cohol is annually assuming greater import- 
ance. In the chemical trades it is for many 
purposes indispensable; as an illuminant it 
is said to vitiate the atmosphere less than 
any other save incandescent lights, and in 
Europe alcohol lamps of 1,000 candle power 
are manufactured, while 200 and 250 candle 
power lamps are commonly obtained. Many 
dyes cannot be manufactured without the 
use of aleohol. In Germany. 3,000 spirit en- 
gines are at work, says United States Consul 
Halstead of Birmingham, England, while 
50,000 alcohol lamps were sold by one Ber- 
lin firm in a single season. 

In France, alcohol for the propulsion of 
motor vehicles has made great progress and 
is now in a successful stage. 


The balloon is large enough to carry a 20 in. 
by 48 in. camera, but is smaller than the old 
style war balloon, in which the photographer 
had to ascend in order to operate the instru- 
ment. It is not as expensive or dangerous 
as the former method and by means of elec- 
tric wires the camera is under full contro) 
of the operator while standing on the ground. 


The use of the smaller balloon saves gas, 
enables a much quicker ascension, and 


makes its use practical from the deck of a 
battleship. Demonstrations have already 
determined this fact. While the large bal- 
loons are difficult or impossible to operate 
in a wind, the small balloon can still be 
worked, and in event of accident to the bal- 
loons or their gas generators, the new cam- 
era can be sent up by means of box kites. 
The camera is equipped with two lenses. 
One is a wide angle lens (180°) and is 
used with a 20 in by 48 in. plate, The other 
is a narrow angle lens (10°) and is used 
with a 16 in. by 20 in. plate. The lenses are 
always used with the focus set at infinity. 
In operation the balloon is first sent up 
with the wide angle lens and an exposure 
made of half the horizon. It is then brought 
down and the plate is developed by a special 


Narrow Angle Effect 
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and rapid process. If noth- 
ing of interest is seen on the 
developed plate the camera is 
sent up again and the other 
half of the horizon is taken; 
but if there is any indication 
of the enemy’s fortifications 
or forces the camera is sent 
up with the narrow angle 
lens. This lens takes only 
one-thirty-sixth of the horizon, 
but makes a_ picture very 
much larger than the wide 
angle lens. A picture taken 
with the narrow angle lens 
will plainiy show a fort or 
battleship which appears as 
a mere speck on the wide 
angle picture. 

The inventor of this device, 
Prof. George R. Lawrence, of 
Chicago, in a recent interview 
with President Roosevelt and 
former Commissioner of Pat- 
ents Chamberlain, has decid- 
ed to keep the invention a 
government secret, at least 
for the present, hence the 
most essential details will not 
be given out, as the process 
is most carefully guarded. 

Actual tests of the appara- 
tus have exceeded the expec- 
tations of the inventor and 
have so interested the Presi- 
dent that he called for a spe- 
cial report of the Army and 
Navy boards. If the report is 
favorable the government will 
doubtless secure the exclusive 
rights, in which case the in- 
ventor will realize an inde- 
pendent fortune. 

The camera is a never-fail- 
ing mechanical eye which 
takes in every detail, where 
the most highly trained hu- 
man eye with the aid of the 
strongest field glasses can 
discern only the largest and 
most prominent features. 
Chere is no possible way to 
enlarge the vision of man be- 
yond certain limitations, while 
the impression of the camera 
on the negative can be en- 
larged several hundred times. 
The superior advantage in 
time of war to the nation 
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192 Feet 


possessed of this secret and equipped 
with such a spy can scarcely be estimated. 

Mr. Lawrence has for 
years made a study of 
photographing from lofty 
standpoints, and making 
bird's-eye views of man- 
ufacturing plants, towns 
and cities. It was be 
cause of the difficulty he 
experienced in finding a 
suitable elevation on 
which to rest his camera, 
that he invented and con- 
structed a novel tower 
for this express purpose; 
a construction the most remarkable of its 
kind, 

When raised to its full height the little 
platform on which the photographer and 
his camera stand, is 192 ft. above the 
ground. The tower is steadied by steei 
wires to hold it from falling and the strue- 
ture is so light the observer expects each 
moment it will break like a pipe stem. 

In fact no one but the intrepid inventor 
has ever dared to go to the top to work the 
camera. The tower is made of sections of 
fir wood which slide into each other, closing 
like a telescope. The tower can be taken 


G. R, Lawrence 


anywhere a wagon can go, and when un- 
loaded and set up on end is 20 ft. high. 

It is then raised, one section at a time, by 
turning the crank at the bottom, after the 
manner of the extension ladders used by 
firemen. As each section reaches its ex- 
treme height it is locked in position and 
connected to four guy wires. These wires 
are attached to posts, trees, or other fixtures 
if available, and if not may be fastened to 
screw anchors set in the ground. The cam- 
era is strapped to the platform before it is 
elevated, and is carried up with the tower, 
but the operator must climb the full 192 
ft. hand over hand on a ladder which is so 
slender the slightest misstep would be fatal. 


CROSSING THE ENGLISH CHANNEL 
BY AIRSHIP 


A balloon of the Aero Club of England, 
occupied by two of the club members, 
crossed the English channel and landed 20 
miles inland in France in just four hours 
and ten minutes recently. At one time the 
balloon ascended to a height of 10,000 ft. 
where it encountered a snowstorm and was 
incrusted with frost. 
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The Gorgeous Furnishings and Decorations of this Boat Have No Equal in the World 


FINEST RIVER STEAMER EVER 
BUILT 


New Boat on the Nudson Queen of 
Inland Craft 


By E. E. Olcott, President Hudson River Day Line 


It is a pleasure to comply with the re- 
quest for brief details of our new steamer, 
and to present to the readers of Popular 
Mechanics a picture—taken from the mode! 
—of what will be the finest boat on any in- 
land waters in the world. It is a long way 
from Fulton’s “Clermont” of 1807 to the “Hen- 
drick Hudson” of 1906, and in the creation of 
this latest queen of river craft there has 
been embodied all the best improvements 
which have followed in the wake of that 
first crude effort from that day to the pres- 
ent moment. 

Great care has been taken in the new boat 
to provide every conceivable advantage, 
comfort and safeguard to the passenger. 
No freight will be carried. 


Every place on the new steamer from 
which it is possible to get a good view of 
the Hudson is given up for the passenger's 
pleasure. The large observation rooms on 
the hurricane deck, and the shade deck over 
it, and the bridge deck above that, are al! 
open; this is very largely a new feature or 
departuré in super-structure designing and 
we think is sure to meet with popular ap- 
probation. We figure on a comfortable carry- 
ing capacity of 5,000 people. 

In the planning and making of this boat 
we have employed the highest skill known 
to us in this or any other country. The 
interior decorations are varied and elab- 
orate; no expense has been spared in the 
use of expensive woods from all parts of 
the world, and the best artists obtainable 
have lent their skill to secure effects of 
color-blending not hitherto known in steam- 
boating. The boat will be almost a continu- 
ous sheet of plate-glass, so that the traveler 
ean from any point look out upon the beau- 
tiful and ever-changing scenery as the ves- 
sel glides over the bosom of the placid river. 
Rich carpets will cover the decks. 

The hull is steel, 390 ft. long and 82 ft. 
wide; paddle-wheels 24 ft. diameter with 
paddles 14 ft. 6 in. long, and making 4° 
revolutions per minute. The main engine is 
of the incline double expansion type, with 
three cranks, having one high-pressure 
cylinder, 45 in. in diameter, and two 
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low-pressure cylinders, each 70-in. bore, the 
stroke of all being 7 ft. Two huge steel 
stacks rise 70 ft. Five years were spent in 
perfecting the plans, and the steamer is 
expected to go into service during the com- 
ing summer. 


GUIDE POSTS IN THE DESERT 


Stone guide-posts are being placed in the 
deserts of California to di- 
rect lost travelers to springs, 
wells and small streams. 
Every year large numbers 
of prospectors risk the dan- 
gers of the desert in their 
eager search for gold. Many 


_— of these wander about 
until they become  bewil- 
dered and after searching 
for water for hours and 


days, perish, miserably, of 
thirst. The legislature of 
California has appropriated 
$5,000 for placing the guide- 


posts and several counties 
have already undertaken 
the work. Thousands of 


posts will be erected during 
the spring and it is expect- 
ed that the number of deaths will be greatly 
decreased by this means. 


Victor Wheeler, and several other boys at 
Great Falls, Montana, have built and are 
operating a wireless telegraph for a dis- 
tance of about 2,000 ft. 


Pumps 2,300 Gallons a Second 
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NEW FIRE-FLOAT FOR LONDON 

A new fire-float, the “Beta,” has been 
added to the fire protection facilities of Lon- 
don. The vessel is 100 ft. long, with a beam 
of 16 ft. 6 in. and a water draught of 40 in. 
The low draught enables her to pass under 
bridges at all states of the tide. 


The vessel 


London Fire Boat 


is fitted with twin-screw engines, two water- 
tube boilers and four tire pumps with a dis- 
charge of 4,000 gals. of water per minute 
at 140 lb. pressure per sq. in. On her trials 
she steamed 12 miles per hour. 

London is far behind other large cities of 
the world in her fire protection equipment, 
but of late she has been adopting American 
methods. 


PUMPS 140,000 GALLONS A MINUTE 


One of the largest rotary pump plants in 
the world has been erected for the Neches 
Canal Company, of Beaumont, Texas. This 

plant, which will be used 


for irrigating purposes, 
will discharge at the rate 
of 140,000 gals. a minute 
or 23 gals. in one-hun 
dredth of a second. The 
impellers are 58% in. in 
diameter and displace 2, 
512 gals. at each revolu 
tion. 

The pumps are direct 
connected to an 18 by 38 
by 48 im. compound con 
densing corliss engine by 
a shaft 11 in. in diameter 
with bearings 30 in. long 


The keys in the couplings 
are made of babbitt in 
stead of steel, to prevent 
breaking should a piece of 
wood be drawn into the 


pump. 
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WHAT HAPPENS WHEN A SHELL 
BURSTS 


The average citizen who is accustomed to 
reading of shells and other munitions of 
war rarely has the faintest conception of 
the fearfully devastating effect that results 
when a shell explodes. The accompanying 
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Fragments of Bursted Shell 


picture, for the original of which we are 
indebted to the Journal of the United States 
Artillery, gives a vivid account of a test 
-shot recently fired at one of the proving 
grounds. 

The shell, which was known as a 6-in. 
A. P. shell, originally weighed 102% Ibs.; 
the recovered fragments aggregated 94 3-16 
Ibs., of which the largest piece weighed 
10% lbs. The average weight of the pieces 
was 25-16 ozs. The shell which was loaded 
with black powder on being fired from the 
gun passed through six inches of hard-faced 
Krupp plate, and burst when about 8 ft. 
beyond. Arrangements had previously been 
made for the recovery of as large a num- 
ber of the fragments as possible. 

When the count was made there were 
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almost 650 pieces. Had the projectile burst 
in a group of men the fatal results can 
easily be imagined. 


AEROPLANE PLUNGES 1,800 FEET 
TO EARTH 


At a height of 1,800 ft. and with a daring 
aeronaut clinging to the frail framework. 
Prof. Joha J. Montgomery’s aeroplane took 
a sudden downward plunge to the earth, 
during a recent trial at Oakland, Cal. Hor- 
ror-stricken crowds, remembering the fatal- 
ity of last summer, watched the erratic de- 
scent of the air machine, which described 
short circles as it fell and twice righted 
itself. The aeronaut strove frantically to 
control the craft and when near the earth it 
floated on even keel; then fell again. The 
machine was wrecked, but the rider was un- 
injured beyond a few bruises and cuts. 


LONG DISTANCE SEARCHLIGHT 


A powerful searchlight that throws its 
rays 714 miles, so that objects at a dis- 
tance of 6% miles can be plainly seen is 
being tested in Switzerland. The light is 
placed at an altitude of 3,600 ft. and is of 
1,000,000 candle power, being run by 24 hp. 
The diameter of the projector is 3.28 ft. The 
light can be handled by wire from a dis- 
tance of 656 ft. from a motor car which is 
used to transport it. 


HOW BROKEN BONES LOOK 


The old saying that nobody knows what 
is inside of him no longer holds good, 
and surgeons now make 
frequent use of the 
X-ray in making a 
photograph of broken 
bones before setting the 
fracture. 

The accompanying 
skiagraph shows both 
bones of the leg be- 
tween the knee and 
ankle as they looked 
when broken. Not all 
fractures require X-ray 
photographs; in this 
ease the bones had 
broken a second time. 
The illustration is reproduced from the Jour- 
nal of the American Medical Association. 
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LOCOMOTIVES--No. 3 


ROYAL ENGINE--CHINESE IMPERIAL RAILWAY -- This locomotive was built in America and is 
used on state occasions. When the photograph was taken it was attached to a special train which was 
used by the Empress of China. The decorations of flags and trimmings were of the finest silk woven 
in the most exquisite texture, and showing the royal colors. The passage of the train throughout the 
trip was regarded with great awe by the people, who prostrated themselves on the ground as it passed. 


An American battleship of 24,000 tons, 
which shall be not only the greatest fighting 
machine afloat, but actually “non-sinkable” 
is proposed in a Senate bill introduced by 
Chairman Hale of the committee on naval 
affairs. The new ship would be named the 
“Constitution,” have a speed of 20 knots, and 
“have a lighter draft of water than any 
other ship of her size in the world, thus 
enabling the vessel to enter any port with 
practicable commercial depth of water, and 
with impunity smash everything within dis- 
tance of her.guns.” The cost is estimated 
at $10,000,000. 


> 


The stern-frame for the new 25-knot tur- 
bine Cunarder, now being built in England, 
weighs, including the rudder, 220 tons. The 
cast is one of the largest ever made in 
the history of shipbuilding and has attracted 
considerable attention. 


LARGEST LAKE CRAFT EVER 
BUILT 

The four largest fresh water boats in the 
world are under process of construction at 
the yards of the Chicago Shipbuilding Com- 
pany, South Chicago. These boats will be 
ready to launch in the spring and will be 
used for carrying ore on the great lakes. 
They are constructed of steel, are 600 ft. 
long, 58 ft. beam and 32 ft. high. They will 
be equipped with Scotch boilers and triple 
expansion engines. 

Instead of having a number of hatches, 
each boat has one immense hatch extending 
nearly the whole length of the boat, This 
arrangement, which has recently proved to 
be a success, will greatly facilitate loading 
and will make it possible to put 10,000 tons 
of iron ore in one of these boats in one and 
a half hours. 

The cost of carrying the ore will be re- 
duced to 1 mill per ton per mile. The cheap- 
est railroad rate is 3 mills per ton per mile 
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LATEST CANADIAN-BUILT 
LOCOMOTIVE 


The Canadian Pacific railway has turned 
out the first locomotives at its new shops 
in Montreal. The illustration shows the 
first engine, intended for either freight or 
passenger service. It is a simple engine 
using superheated steam; weighs 192,000 
Ibs.; cylinders 21 in. by 28 in.; with engi- 
neer’s cab placed well forward. We are 
indebted to H. H. Vaughan, superintendent 
of motive power, for the photograph. 


HARNESSED FERRETS CARRY 
LEAD LINES 


The telephone company that uses jointed 
rods to put the lead lines through under- 
ground conduit systems is behind the times. 
The- modern, approved and _ inexpensive 
method is to put a tiny harness on a ferret, 
attach a light fishing line and lure the little 
animal through by means of a piece of meat 
hung at the next manhole. One company 
starts a rat through ahead of the ferret, 
instead of using bait. 


NEW GASOLINE- ELECTRIC MOTOR 


STEAM RO: 


“Ready, Fire!” 

It was the chief engineer who spoke, and 
his assistant who pulled a trigger which 
looked as if it might be part of a shot gun; 
In fact it did belong to a gun, which was 
loaded with a blank cartridge of black pow- 
der. The explosion which occurred was im- 
mediately followed by the springing into 
action of a great mass of what appeared to 


ROADS 


be complicated machinery; at the same time 
the car with its load of guests moved grace 
fully along the track. 

The occasion was a demonstration of a 
new gasoline-electric car designed for use 
on steam roads. The car itself is a com- 
bination passenger and baggage, 65 ft. long, 
weighing 65 tons, and, including the smok- 
ing room, seats 52 passengers. The engine 


Gasoline-Electric Car, 65 Ft. Long, Four Compartments 
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Gas Engines and Electric Generator of New Car 


room is at one end of the car with a fair- 
sized baggage room separacing it from the 
passenger compartment. 

The gasoline engine is considered the most 
powerful unit yet constructed for this kind 
of work, and develops 160 hp. at 450 rev- 
olutions per minute. The six cylinders are 
horizontal, opposed, 9 in. diameter with 10- 
in. stroke, and water cooled. The gasoline 
tank is beneath the car, and a mixing de- 
vice heats the gas before it passes into the 
cylinders. The generator is a direct con- 
nected, 120-kw., 600-volt, six-pole machine. 
One standard electric railway motor is 
placed on each truck. The movement of 
the car can be controlled from either ond. 
The gas engines were built in Birmingham, 
England; the electrical equipment and the 
installation was made by the General Elec- 
tric Company. The trial trip was from 
Schenectady to Saratoga at an average 
speed of 35 miles an hour. 


CEMENT-COVERED TELEGRAPH 
POLES 

Between the climate and the ants wooden 
poles for carrying electric wires have had a 
short life in parts of India. Three years ago 
the experiment was made of covering the 
pole with cement which is held in place by 
means of wire netting fastened to the pole. 
The test has been very satisfactory, and the 
cement coating has been applied to poles as 
long as 46 ft. It is hoped the life of the 
cement covered pole will be as long as that 
of an iron one, in which case the cement 
process will displace iron on account of the 
great difference in cost. 

Many railroad men predict cement railway 
eonstruction: a line of cement telegraph and 
telephone poles extending from New York 
to San Francisco; cement ties in place of the 
present wooden sleepers: and cement bridges; 
already in use. 
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ENGINE ROOM OF A TURBINE STEAMER 


The engine room of a_ great turbine 
steamer presents a striking contrast to the 
action of the old type marine engines. In- 
stead of rapidly moving masses of tons of 
shining steel and brass, with the throb and 
jar of the massive engines and whirling 
shafts, theré is no visible evidence of mo- 
tion. Instead there are great steel cylinders 


placed lengthwise of the ship, side by side. 
Through these metal tunnels the steam is 
roaring as it moves constantly in one di- 
rection in its effort to escape, while a heat 
more intense than any desert at noonday 
pours from every inch of the iron shells. 
The illustration shows one of the three tur- 
bines of the “Carmania,” with its condenser. 


Near Leesville, La., a 
land company locomo- 
tive recently found | 
itself in an odd pre- 
dicament. While pass- 
ing a point where the 
tracks are close to the 
ordinary level of the 
water in the river, the | 
locomotive became de- | 
railed. Before it could 
be gotten back upon the 
ails the river rose with 
the result illustrated, 


Through these Metal Tunnels the Steam is Roaring 
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AUTOMOBILE FIGHTING ENGINES FOR RUSSIA 


Twelve huge fighting engines of an 
entirely new type are being built at 
Puteaux, France, for the Russian govern- 
ment. The machines are armored automo- 
biles with a Hotchkiss gun projecting for- 
midably from a turret on top of the rear 
of the body and with portable steel bridges 
for crossing ditches and small sloughs 
slung at the sides. 

As an early step in the practical adapta- 


outlook on the enemy through loopholes in 
the turret and front of the car, and the gun 
which fires 500 shots per minute can be 
trained in any direction. The firing angle 
varies from 10° to 30° and the effective dis 
tance is 2,150 yds. Special steel that offers 
great resistance to bullets is used for cas 
ing the war-car. It is painted in khaki and 
with all passengers on board and full sup 
ply of gasoline and oil weighs only 7,040 
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Armored War Car with Portable Bridges 


tion of the motor car to the purposes of 
warfare these machines are engaging the 
interest of military experts everywhere. 
The chassis is of the standard 30-hp. type 
With springs and axles specially strength- 
ened. The wheels are covered with sheet 
steel, have leather-covered tires and are 
interchangeable. Two. spare 

carried at the rear of the car. 
of 


wheels are 

By means 
& special solution in the air chambers 
the car can be run for about 15 minutes 
after the wheels have been riddled with 
bullets. The driver’s and mechanic’s seats 
ire in the usual position behind the engine 
and the engines can be started automati- 
cully from the driver’s seat. 

Completely hidden from view within the 
vehicle, driver and gunner have a good 


Ibs. Ponderous as the machine is, it is ca- 
pable of making 30 miles an hour on level 
roads and an average of 19 miles an hour 
across country. The facility with which 
it can be handled, backward, forward, up 
hills and across ditches, is astonishing. The 
portable rails or bridges are an important 
and interesting feature; they can be un 
shipped and placed readily and with ease. 
Each car cost $16,000 and Russia has or 
dered twelve more built during 1907 and the 
same number in 1908. 

The cars were inspected by the French 
minister of war, M. Etienne, and a body of 
journalists before being turned over to the 
tussian authorities, and interesting tests 
were made in their presence, in all of which 
the machine was under perfect control] 
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HOW TO MAKE A SKY-BANNER KITE 


The use of sky-banners to announce the 
location of picnics, fairs and other outdoor 
occasions, as well as to advertise theatres 
and local stores will be a common sight 
this summer. Some of the kite operators 
show performing dummies of men and ani- 
mals, which at a height of several hundred 
feet appear to be a genuine performance. 
These are alternated at short intervals by 
pulling in the dummy and running up the 
banner. Such a display made recently over 
the principal retail street in Chicago so con- 
gested the street that in five minutes street 
cars and teams had to stop and the police 
ordered the dummy pulled down until they 
could open the street again. 

The kites may be bought or rented, or 
easily made by any one of ordinary me- 
chanical ability, from the directions given 
below. The kite described is that used by 
E. E. Harbert, an expert in kite-flying. He 
ealls it his triangular cellular kite. 


The materials required for a 5-ft. kite 
are as follows: 3% yds. No. 40 Berkley 
cambrie or a good grade of percaline 1 yd. 
wide; 20 ft. of strong cord or picture wire. 
a quantity of the smallest size tacks and 4 
strips of basswood or spruce having the 
following dimensions: 


1 strip %x%x4 ft. 6 in............. part D 


From the cloth cut two strips AA, and 
two wings BB as shown in Fig. 1 and hem 
all the edges of strips AA. 

To make the frame place the %-in. side 
of strip D on strips CC and tie securely with 
strong cord as shown in Fig. 2. Strips © 
and D should be notched at their junctions 
to prevent slipping and should be notched 
at the ends as shown in detail. Tie tem 
porary cords FF at top and bottom to hold 
frame in position when attaching cloth 
Fasten a piece of strong cord or picture wire 
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Details of Sky-Banner Kite 


it the top of strip C and pass it through 
‘he groove in the end of strip D, and fasten 
again at the bottom of strip C. When this 
is done on both sides the frame is ready 
to be covered. 

Tack strips BB on frame as shown in 
rig. 3, using the smallest size tacks. Pass 
the ends of both strips through the frame 
and tack to bridle strip G as shown in Fig. 4. 
fhen remove temporary cords FF. 

To the back of the kite tack the 5-ft. 
wings BB on the strips CC and turn the 
edges of the cloth over the wire or cord and 
paste down neatly. 

Fasten the bridle on the bridle stick G as 
shown in Fig. 5 and the kite is complete. 

For flying in a light wind use No. 18 
cable laid cord and for a strong wind use 
No. 36. 

A kite of these dimensions will easily 
carry a 3 ft. x 12 ft. banner, but should not 
be used when the velocity of the wind ex- 
ceeds 12 miles an hour. 

This is the kite that has attracted so 
much attention in the down town district of 
Chicago, with large sky banners and per- 
forming dummy acrobats. 


FIRST TRAIN PASSES THROUGH 
THE SIMPLON 


The first train passed through the Sim- 
plon tunnel on January 25th, 1906. It en- 
tered from the north at 8:56 a. m. and left 
it at 9:33 a. m. As it emerged salutes were, 
fired and crowds of spectators cheered. The 
train consisted of an engine and four pas 
senger coaches containing a number of em- 
inent persons and journalists. 


= 


First Train Through 
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SINGLE PHASE ALTERNATING 
CURRENT RAILWAY MOTOR 


Electrical experts recently worked out a 
successful alternating current motor for 
street railway work. This system is spe- 
cially desirable for use on long distance in- 


terurban lines, and is expected to be the 
type which steam railroads will adopt when 
the change comes from steam locomotives 
to electric motors. One trolley line near 
Milwaukee, 20 miles long, and another 16 
miles in length, have decided to use the mo 
tor shown in the cut. It will operate with a 
potential of 3,300 volts, alternating current, 
but will also work under the 550-volt di- 
rect current employed on the city lines in 
Milwaukee. Each car will use four 75-hp 
motors, making 300 hp. to a car. Current 
will be distributed to the substations at 
33,000 volts and there reduced to 3.300 for 
the trolley wires 


New Railway Motor 


WALLACE URGES PANAMA 
CONTRACT 


Former Chief Engineer Wallace recom 
mends letting the Panama construction to 
some good contractor, or putting the entire 
work in the hands of a competent govern 
ment official who shall be on the ground, 
and have authority to do things. He states 
the necessity of submitting so many ques- 
tions for decision at Washington, 2,000 miles 
away, makes it impossible to either work 
satisfactorily or expeditiously. In other 
words, do as railroad companies do; decide 
on the general plan and policy and then 
trust some good man to do the best he can 
and get results. 
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FLYING AUTO THE LATEST MOTOR CAR 


A new Paris aero- 
plane and automo- 
bile combined has 
| the aeroplane 
mounted on a chas 
| Sis motor worked by 
liquid gas. When 
the apparatus is wel! 
launched on its 
way, the force of 
propulsion and the 
resistance of the 
wind to the aero 
plane, causes it to 
rise. The machine 
was designed by M, 
Vina of Paris. 


SLEEPING CAR TO HAVANA 


A car ferry is proposed, and will doubt- 
less be in operation in less than two years, 
between Key West and Havana. When this 
service is inaugurated one will be able to 
take a sleeping car in New York or Chi- 
cago and .7ithout once leaving the car be 
landed in Havana. Forty hours is the con- 
templated time, New York to Havana. 


> 


EXPERIENCE OF A “TROUBLE” 
MAN 


“My first experience on the road was as a 
‘trouble’ man,” writes W. F. Lamme in the 
Electrical Journal. He describes the cool 
reception he received at plants where the 
apparatus furnished by his company was 
not giving satisfaction, and how difficult it 
was to get any information from the pur- 
chasers; and how, also, the trouble was 
more often found to be outside the appa- 
ratus than in it. He says: 

“One of our salesmen sold an alternator. 
Of the operation of this alternator evident- 
ly a very glowing description had been 
given to the purchaser. The alternator was 
of the well known compound type, belted 
to a high-speed engine, with a flywheel 
governor. The alternator was of standard 
make and all its characteristics were well 
known. The load was lighting, therefore 
nominally non-inductive. The exciter was 
of ample capacity. 

“The report on this installation stated 


that at times great difficulty was expe- 
rienced in keeping up the voltage; the ex- 
citer was much overloaded and two exciter 
armatures had been damaged; several elec- 
trical engineers had experimented upon the 
case and had secured no satisfactory re 
sults, therefore it was not welcome news to 
be designated for the job." However, tlie 
salesman and myself visited the plant and, 
as usual, met with a chill. The plant was 
started and everything ran well; the alter- 
nator held voltage with a large margin on 
the rheostats and the exciter was quite 
cool to the hand. The alternations were 
about correct, the engine running at, ap- 
proximately, 250 r.p.m. 

“Retiring to await developments, we re- 
turned in about an hour. Conditions had 
now changed. The alternator could barely 
hold voltage, with all the rheostats out and 
the exciter, laboring under a heavy over 
load, was quite hot, but I noticed a different 
hum from that at the start of the machin 
ery. This led me to take speed. I found 
the engine now running not at 250 but at 
217 This explained everything 
There was a defect in the engine governor 
which caused tue speed to drop at a certain 
load and to remain there. After this defect 
was remedied the engine held speed and 
the electrical apparatus proved to be in 
every way satisfactory.” 


> 


The late Prof. Langley, head of the Smith 
sonian Institute since 1887, began life as an 
architect and civil engineer in Boston. 
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HOME-MADE WINDMILLS FOR PUMPING AND POWER 


[The editor is indebted to the State Agricultural Experiment Station. of Nebraska, for much of the data 
used in the preparation of this series of articles. ] 


PART Ill 
THE BATTLE-AX WINDMILL 


The battle-ax mill is another type which 
may be constructed of scrap material and 
entirely by home labor, and under these con- 
ditions costs. the 
farmer no expendi- 
ture of cash, A tow- 
er of lumber or poles 
supports an axis to 
which the arms with 
their blades are at- 
tached. This type of 
mill is set in a fixed 
position with its axis 
north and south, con- 
sequently when the 
wind blows from the 
east or west it does 
not operate. This is 
not a serious objection, however, as our 
winds are nearly constant. 

The most important part is the axis. 
Wood, gas pipe, shafting, an iron rod, or a 
section of a straight pole may serve for this 
part, but the best way of al! is to use the 
axle and hub of an old wagon or buggy. 
These bearings when oiled are practically 
frictionless. The arms are bolted to the 
axis and, for greater strength, are some- 
times tied together with twisted fencing 
wire. The limit in size for the battle-ax 
mill is about 20 ft. in diameter; mills 8 or 
10 ft. in diameter are more generally in use 
for pumping and irrigation purposes. 

A mill with a 12-ft. wheel is shown in 
Fig. 18. This mill pumps water for 125 
head of cattle. The axis is of wood, 8 ft. 
long, with four fans having blades 3 ft. 
square. The tower is well built and sightly. 
This mill cost $10, 
but one like it and 
quite as _ efficient 
could be built at no 
expense save labor, 
by using poles and 
scrap material. Two 
home-made mills on 
a 160-acre’ estate 
near Overton, Neb., 
where there are sey- 
eral fine shop-made 
mills in operation, 
were built for $1.50 


Fig. 13 


each and each pumps water for 50 ecat- 
tle while one waters a garden patch in 
addition. Poles cut from the timber claim 
were used to build the towers and an 
old buggy axle was used for the axis. The 
thimbles were taken out of the hub and 
fitted to the tower, and the spindles run in 
the thimbles. One nut was removed and a 
crank screwed on in its place, then the 
blades were nailed on the arms and the 
arms bolted to the axis. Cottonwood poles 
set in the form 
of a tripod were 
used for the tow- 
er. The wheel of 
this mill is 8 ft. 
in diameter, the 
blades 2% ft. by 
2 ft. 

Some battle-ax 
mills have six, 
eight, or many 
fans, usually pad- 
die-shaped, as in 
Fig. 14. This mill 
was built up of 
old lumber, boxes, 
rails, wire, parts 
of the frame and 
gearing of an old 
thresher and the 
brake of an old 
wagon. The diameter of the wheel is 12 ft. 
The mill cost between $6 and $8, and has a 
large tank, bringing the total cost up to $14 

A battle-ax with a 10-ft. wheel built en 
tirely of new lumber, furnished with a tank 
and painted cost just $15. Fig. 15 shows a 
battle-ax having blades made barrel 
staves. This gives an idea of the extent to 
which waste lumber can be utilized, 

A mill that saws wood is shown in Fig 
16. It is located at Verdon, Neb., and will 
saw 30-in. logs. The diameter of the wheel 
is 10 ft. The sketch shows how the wooden 
drum and brake work. A plan of the brake 
is shown at the left. The handle, A, cramps 
upon the wooden drum, B. 

An unusual, but efficient mill, is shown in 
Fig. 17, The fans turn upon short arms and 
when they are turned so as to form a circle 
with edge to the wind, the mill is out of 
gear, turned slightly oblique, the fans catch 
the force of the wind and the mill starts 
This mill is mounted on a shed which stands 
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north and south. The diameter of the wheel 


is 10 ft. and the cost of the mill was $11. 
sheller, a 


It runs a two-hole corn feed 


Fig. 16 


grinder, and the grindstone. Power is trans- 
mitted by means of sprocket wheels and 
chain. 

This mill, like which there is only one 
other in existence, is located near Ashland, 
Neb., and its owner was awarded a prize for 
the originality and ingenuity of its construc- 

; tion, 

All of these 
types may be 
modified or 
elaborated to 
suit the indi- 
vidual needs, 
and herein is 
a test of the 
builder’s inge- 
= nuity: Not to 
follow prece- 
dent — to erect 
a huge, cum- 
bersome structure when his requirements 
are less; nor to model his mill after some 
other which may be efficient for his neigh- 
bor, but wholly inadequate for him; but to 
decide about what power will be required to 
perform his work and then take an inventory 
of the waste material on hand that can be 
adapted to the purpose. This method will 
tend toward economy of time, labor and 
money. 


Fig. 17 


(To be continued.) 
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QUENCHING RIOTS IN PARIS 


When the Paris police found themselves 
unable to quell the recent religious riots, the 
fire department tried quenching them. At 
one church, when the government officia!s 
came to take an inventory of the property, 
they found three thousand people © barri 
caded within and determined to keep out 


Sousing the Rioters 


the inspectors. The force of guards and po 
licemen failed to move the mob, and water 
was pumped in on the people by a fir 
engine. The drenching and the unpleasan' 
force of the water proved effective. Ou: 
illustration is by courtesy of the Graphic, 
London. 


WIRELESS MESSAGE 3,000 MILES 


What is said to be the longest transmis 
sion of a wireless message yet made came 
from the dry dock “Dewey,” a distance of 
3,000 miles. The “Dewey” reported every 
thing in good order and making 4% miles 
an hour. 
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CAUSES OF FAILURE IN THE CON. 
CRETE BLOCK BUSINESS 


The chief causes of failure in concrete 
block manufacture were described by O. U. 
Miracle, in an address before a convention 
of cement products men. The following is 
condensed from his address: 

Architects as a rule are opposed to the 
use of concrete blocks for building pur- 
and they, no doubt, have some 
erounds for being prejudiced. The material 
manufactured is often of inferior quality, 
poor workmanship and ugly design. There 
is no exeuse for treating a material so 
shamefully when it has such great possi- 
bilities. 

Probably the greatest detriment to the 
conerete block industry is the attempt to 


poses, 
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artistic designs as 
manufacturers cling to the imitation stone 


cement, but still the 
design. This material should be entitled to 
a distinct classification of its own and 
should not be designated as an artificial or 
imitation stone. It is to be hoped that the 
objections to the concrete block will be 
overcome in the near future and give hu- 
manity the advantage of its great 
bilities. 


possi- 


GASOLINE-ELECTRIC CAR CROSS- 
ING THE CONTINENT 


An electric-gasoline car passed through 
Chicago on March 5th on its way from New 
York to San Francisco. This is the first at- 
tempt to make a transcontinental trip with 
a car of this kind. The ear is 52 ft. long, 


produce a cheap article by using too small 
| percentage of cement. This results in a 
porous material which easily crumbles and 
is entirely unfit for building purposes. The 
proper amount of cement to be used is 
easily determined for any given sand by 
pouring water on it. The amount of water 
required to fill the spaces between the 
vrains, gives the proper percentage of ce- 
inent, and for most sand varies from 25 to 
35 per cent. If crushed stone is used the 
sume test is applied to the stone to find out 
how much sand and cement mixture to 
use 

Concrete blocks are often not thoroughly 
cured. Blocks should be kept moist for at 
least seven days after making. The water 
should be applied with a spray or sprinkler 
immediately after the first set has taken 
place or as soon as it can be applied with- 
out washing out the cement. 
No material is so easily susceptible to 


Car that is Crossing the Continent 


is mounted on two 4-wheel trucks, and has 


two compartments: The forward one for 
the generating machinery, and a larger one 
capable of seating 20 passengers in parlor 
car chairs. 

The gas engine is a stx cylinder opposed 
type of 75 hp. direct connected to a 250 kw. 
generator. Current is carried to ordinary 
street car motors and when an excess of 
power is being made the surplus passes into 
storage batteries, which automatically feed 
the motors as auxiliary to the generator 
when required. 

Between New York and Chicago the speed 
made was 35 miles an hour. The system 
employed is quite similar to others recently 
constructed. 


One-fourth the water passing through the 
city mains of New York is wasted. This 
loss has made necessary the expenditure of 
$150,000,000 for additional supply. 
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QUARRYING CARRARA MARBLE 

At Carrara, Italy, whence comes the 
world-famous marble of that name, there 
are no less than 400 quarries, located on 
the sides of the Apennine range. The 


mountains vary in height at this point from 

500 to 3,500 ft., jagged and glittering white 

in the sunshine; beautiful in the extreme. 
About 5,000 men are employed 


in the 


quarries, while hundreds of marble cutters 
and some sculptors earn a living there, The 
quarries have been worked for over 2,000 
vears, but primitive methods are still in use. 
Blasting occasions a great waste as the 
fragments are too small to be of value. 


PRESIDENT DECIDES IN FAVOR OF 
LOCK SYSTEM FOR PANAMA 
CANAL 


President Roosevelt will direct the Isth- 
mian Canal Commission to proceed with the 
construction of a lock type of canal unless 
congress decides in favor of a sea level 
waterway and instructs him accordingly. 
The foreign consulting engineers favor a 
sea level canal; a majority of the American 
engineers recommend the lock system. The 
foreigners have been guided by Suez canal 
history; the Americans by the Sault Ste. 
Marie canal. 
The President says: “It will be noticed 
that the American engineers on the consult- 
ing board and on the commission by a more 
than 2 to 1 majority favor the lock canal, 
whereas the foreign engineers are a unit 
against it. I think this is partly to be ex- 
plained by the fact that the great traffic 
canal of the old world is the Suez canal, a 
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sea level canal, whereas the great traffic 
canal of the new world is the Sault Ste. 
Marie canal, a lock canal. Although the 
latter, the Soo, is closed to navigation dur- 
ing winter months, it carries annually three 
times the traffic of the Suez canal. 

“A careful study of the reports seems to 
establish a strong probability that the fol- 
lowing are the facts: The sea level canal 
would be slightly less exposed to damage in 
the event of war; the running expenses, 
apart from the heavy cost of interest on the 
amount employed to build it would be less: 
and for small ships the time of transit prob- 
ably would be less. 

“On the other hand, the lock canal at a 
level of eighty feet or thereabouts would 
not cost much more than half as much to 
build, and could be built in about half the 
time, while there would be much less risk 
connected with building it, and for large 
ships the transit would be quicker; while, 
taking into account the interest on the 


Primitive Methods Prevail 


amount saved in building, the actual cost of 
maintenance would be less. 

“After being built, it would be easier to 
enlarge the lock canal than the sea level 
canal.” 


WORLD’S FAIR FOR NEW ZEALAND 


An internetional exhibition will be held 
in Christchurch, New Zealand, from Noven 
ber, 1906, to the middle of April, 1907. New 
Zealand buys in the United States annually 
manufactured goods to the value of $7,500. 
000. Its climate is said to be the finest in 
the world. Details regarding exhibits ma) 
be had by addressing the editor of this 
magazine, or the Secretary, New Zealand 
International Exhibition, Christchurch, N. Z. 
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GREAT IMPROVEMENT IN FOUNDRY WORK 


Molds Carried to the Cupola to be Poured--Large Economy 


For centuries swarthy men have labori- 
ously carried ladles filled with liquid metal 
to the most distant parts of a foundry. The 
new method is a complete reversal, for now 
the molds come to the cupola in an end- 
less procession from morning to night. The 
result is, for small castings, a_ largely 
increased output at a great saving in cost. 

The usual system in a 
foundry is an intermittent 
The greater part 
of the day is spent in 
making molds which are 
poured later on, This sys- 
tem works very well for 
large castings, but small 
castings can be made 
much quicker in a foun- 
dry equipped with the car- 
rier system. this 
method the melted iron is 
not carried to the molds, 
but instead the molds are 
brought to the cupola by 
the carrier shown in the 
diagram (Fig. 1). This 
method not only saves 
time but also prevents 
the molten iron from cool- 


process. 


in Continuous Process 


one of the pourers steps on the sidewall: 
with his ladle of iron and pours the mold, 
The moving sidewalk and carrier have the 
sume speed making it just as easy to pour 
as a stationary mold. 

After it travels a little farther, 
which the casting has set, it 


during 
is removed to 


the elevator which carries it up and dumps 


ing before it is poured. 


The operation of the 
new process is as_ fol- 


Mod ator 
lows: One of the molding 
machine operators opens 
the sand chute at the back 


of his machine and allows 


enough sand to fall into 
his machine to make one 
mold. He then turns on 


the compressed air which 

rams the sand better and quicker than can 
be done by hand. Then he turns another 
tir valve which starts a pneumatic rapper 
constructed exactly like a pneumatic ham- 
mer. This causes the mold to vibrate and 
enables him to draw the pattern from the 
mold without any sand sticking. 

The mold is then placed on the carrier 
which consists of a number of swinging 
shelves suspended from a_ track overhead. 
These shelves are all connected to a chain 
which moves constantly in the direction in- 
dicated by the arrows in the diagram. 
When a moid reaches the moving sidewalk 


Floor Plan of the Foundry 


it on an inclined grating. This grating has 
a shaking motion which the sand 
to drop down through the bars, and passing 
through a hopper it rubber belt 
conveyer. It is here moistened with a 
spray and then discharged into a rotary 
sieve after which it is automatically con 
veyed to the sand chutes to be used over 
again. 

The castings are too large to go through 
the inclined grating but roll off the 
into the cooling chamber. After cooling 
they are tumbled and the. separated in the 
automatic separator. 


cuuses 
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Simple Automatic Device for Sorting the Castings 


This device is as simple as it is effective. 
The castings fall through the hopper (Fig. 
2) and slowly slide down between two in- 
clined revolving pipes which diverge at the 
lower end. This allows the small castings 
to drop through at the hopper end and the 
large castings to drop at the opposite end, 
Thus by placing partitions underneath in 
the right positions all the castings of one 
kind will fall into the same box. 

The advantage of this device is more ap- 
parent in duplicate work where all similar 
castings can be readily separated. 


AUTOMOBILE TESTING MACHINE 


An automobile testing plant has been in- 
stalled at Purdue University. The front 
wheels of the automobile rest on a plat- 


Testing Outfit 


form, while the driving wheels are on a 
pair of wide pulleys fastened to a shaft. A 
prony friction brake is attached to the 
shaft, Motor Way says: “The prony brake 
used consists of a cast iron wheei with a 


wide flanged rim. Two iron straps, fitted 
with strips of wood forming the friction 
band, extend around the pulley rim and this 
may be tightened or loosened by means of 
a screw clamp, thus increasing or decreas- 
ing the friction on the pulley rim. The 
pulley is prevented from heating by run 
ning water into the flanged rim where it 
takes up heat from the rim and is evap- 
orated. 

“With the machine mounted in this man- 
ner the draw bar pull is measured by a 
spring balance attached to the driving axle 
of the automobile by means of the draw 
bar, and to the frame of the testing ma- 
chine.” 


MECHANICAL REFRIGERATOR CAR 


Much is hoped for in the tests being 
made with a mechanical refrigerator car 
The car itself is of the ordinary refrigerator 
type; the system can be applied to any suc 
car at present in service. The operating 
plant is placed in a small room at one end 
of the car; power is taken from the car 
axle when traveling, or from a small gaso 
line engine at other times. A fan main 
tains a constant circulation of air around 
the car, during which it passes over th 
cooling pipes. Ethyl chloride is the chemi 
cal used. The system is quite like that de 
scribed in this magazine as being tried by 
the Russian government just previous to th: 
war with Japan. 


Je 
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WHAT HAPPENS AT 60° BELOW ZERO 


Where Food Freezes While Cooking and Steel Tools Snap Like Pipestems 
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By Chester W. Tennant, Dawson, Y. T. 


“Look out, or you will that 
chisel!” 

Before the sentence was finished the 
tool had slipped from the hand of my 
issistant, and striking upon some bar 
iron flew into pieces as if it had been 
glass instead of steel. This is no un- 
common occurrence when our ther- 
mometer is around 60° below. 

Some of the other experiences of 60° 
below zero may interest Popular Me- 
chanies readers. I am writing this on 
january 25; for two weeks we have 
had a “cold spell.” Temperature has 
ranged from 44° below zero (the 
warmest) down to 68° below. Some 
of the outlying Yukon police stations 
report 80° below. These cold waves 
ilternate with warmer periods of 10° below. 

Strange manifestations appear as a result 
of the extreme cold; one is the way a fire 
burns in the stove. It roars and crackles 
like a great forge and wood in the stove 
seems to dissolve in the flames like a chunk 
of ice; the wood is gone and we wonder 
where the heat went. 

At 60° below, every stovepipe throws out 
a great white cloud of smoke and vapor, re- 
sembling a steamboat in its whiteness and 
this cloud streams away for 50 to 100 ft., 
mingling with the other white-grey mist or 
haze that remains permanent in the atmos- 
phere of the town like a great fog, when it 
is 40° or more below zero. This white-grey 
fog is not fog as you know it, but is frozen 
fog, and every man, woman, child, animal 
and even the fire that burns is throwing 
out moisture into the air'which is immedi- 
ately turned into a cloud of frozen vapor 
which floats away and remains visibly sus- 
pended in the air. Very slowly this settles 
'o earth and in the morning about the steps 
ind any protected place, one can see a very 
‘ine film of flour-like dust deposited, which 
composed of frozen vapor. 
At 60° below, the exposed ears, hands or 
ose freeze in going the distance of about 
ne block under ordinary circumstances, but 
e children go to school with face and 
nds well protected. The breath, if blown 
ut into the cold air, roars like a mild jet of 
team escaping. A dipper of boiling water 
iaken from the stove and thrown out 


drop 


into the air at this temperature, gives 
out a peculiar whistling hiss as its 
drops circle through the frosty air. 

Prospectors in attempting to boil a 
dish of rice or beans upon a camp fire 
unprotected from the weather, find 
that the side of the dish which is in 
the fire will boil while the part of the 
dish exposed to the weather has 
frozen. To remedy this, the dish is 
set completely into the fire, Edged 
tools subjected to this temperature 
become as hard and brittle as glass 
and will break as readily under strain. 
I have seen a pop safety valve blow- 
ing off steam when weather was be 
low 60°, with which had 
formed by the condensation while it 
was blowing off hanging from the outer 
rim of the valve. The icicles were not melt- 
ed by the outrushing steam but remained 
there for days, through many blow-offs, as 
I passed this station every day and watched 
the operation. All vegetables, potatoes, ap- 
ples, fruit, eggs, ete, can be allowed to 
freeze until they become like bullets. To 
make ready for use, place them in cold 
water half a day before using and the frost 
will slowly withdraw without injury to the 
article. To attempt to thaw them out by 
more rapid process by fire or hot water, 
spoils them for use 

A frozen member of the human body, 
foot, ear or hand, can be safely thawed out 
by immersing the member in coal oil and 
keeping it there until the frost is all drawn 
out of the member into the oil. This may 
require several hours if it be a frozen ankle, 
or a hand frozen to the wrist; it takes 
about as long to draw out the frost into the 
oil as it took the member to freeze. This 
is absolutely a safe remedy and one thus 
escapes the surgeon’s knife, as no bad re- 
sults follow. This is not hearsay, as a man 
was saved a few years ago at our office 
by the night watchman who found him in 
the snow (45° below zero) and both hands 
frozen to the wrists. He was taken into 
the office and treated as above for about five 
hours when all the frost was drawn out 
without so much as losing a finger tip. The 
physicians were amazed as they thought 
amputation would have to be resorted to. His 
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In Denver many of the street cars have no end doors and platforms, and passen- 
gers enter and depart from a large opening at the middle of the car. 


The climate is 


such that open or semi-open cars are used nearly every day in the year. The car 
shown is one on the lines of the Denver City Tramway. 


hands were as white and hard as marble 
and when placed in the oil they snapped and 
crackled as the oil began to act upon the 
ice crystals. This remedy should be remem- 
bered by all residents of cold climates as 
it would save many a limb. The tempera- 
ture of the oil should be about the same 
as that of the living room (about 60° above 
zero). Had I not instructed the watchman 
in this matter, the unfortunate man would 
without doubt have lost both hands. Great 
caution must be exercised during extreme 
cold weather so as not to frost the lungs, 
which one will quickly do if he hustles 
about at ordinary pace. Quick and fatal 
pneumonia can be contracted in a few min- 
utes. Many a fine team of horses has been 
lost in this way, by attempting to haul as 
heavy loads, or as rapidly, as during warmer 
weather. The result is the team is forced 
to breathe fast for the same load draws 
much harder at 60° below zero than at 10° 
or 20° below, as the snow becomes chalky 
and clings to the runners. Two years ago 
a team of mules dropped dead at the Forks 
from this cause and a few days ago a 
woodman lost a fine horse out of a team 
from the same cause. Some men are cau- 
tious and provide breathing bags for their 
horses, whichis a bag placed over the nose of 
the animal and extending down 18 in. below 
the nose with an opening at the bottom. This 
last week the Northwest mounted police 
have given orders for all teams to be kept 
in the stables and this includes the freight 
and stage lines. The wood teams have 
stopped hauling and the shortage in wood 
has run the price up to $20 a cord. 

One has to be careful about touching 
things with unprotected hands. It is dan- 
gerous to take hold of a door knob when it 
is 60° below zero or thereabouts with the 


uncovered hand, unless you are careful to 
instantly release your hold, for if you do 
it will freeze your inner palm in five sec- 
onds, be very painful thereafter, and the 
result is the same as from touching a red- 
hot stove. 

Canned goods undergo frightful contrac 
tion during extreme cold, and suck in air; 
in summer with a temperature of 90° the 
reverse condition occurs, causing leakage 


and loss. 


Great spikes used in constructing th« 
frames of buildings when subjected to this 
frigid temperature contract where imbedded 
in the wood, (they become shorter by con 
traction) and when the clinging fiber of the 
wood can no longer control the contraction, 
the shrinking spikes give a great jump 
in the wood and this is accompanied by a 
loud booming noise which sounds like thie 
firing of a heavy gun, or as if some one had 
struck the building with a sledge hammer 
As there happens to be more than one spike 
in the structure, there is therefore not one, 
but many of these explosions which resem 
ble. the sounds from a target range. The 
same is true of the sidewalks. 

Coal oil begins to thicken at 40° below and 
at 60° and 70° below becomes as thick as 
lard and looks very much like lard, or but 
a very little darker and can be cut out of 
the can with a knife the same as you would 
cut lard or Lutter. A lighted lamp or lan 
tern left exposed in this temperature wil! 
freeze up and go out in about 80 minutes. | 
have not seen gasoline become stiff yet from 
any of the low temperatures that we hav 
yet experienced. The extreme cold seldom 
lasts more than three weeks at a stretch 
and a good part of the year the climate | 
fine, especially the summers, with continuon- 
daylight throughout the 24 hours. 
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ROYAL TRANSPORTATION IN INDIA 


Elephants carrying burnished howdahis, 
nd wearing rich trappings of gold-embroid- 
‘red velvet are furnished the Prince of Wales 
'yY Indian potentates for local transporta- 


on. 


The illustration shows several Indian 


uses for the camel and the elephant: 1, In- 
dian substitute for water-cart; 2, Elephant 
candelabrum and fountain (candelabrum on 
elephant’s tusks): 3, Camel-omnibus carry 
ing Prince’s luggage; 4, Elephant transport 
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OVERSHOT WATER WHEELS 


Water powers which once were considered 
of no commercial value are now being 
utilized. Power has a commerce value and 
can be made to earn money; the larger the 


Steel Overshot Wheel 


power the more it is worth, of course, but 
many small powers now going to waste can, 
at small expense, be made to pay big re- 
turns in grinding. sawing and other work. 


Many a farmer could light his house and 
premises brilliantly with electric light at 
no cost, except the putting in of a turbine 
or overshot wheel, and a small generator, 
with a small allowance for wire and fix 
tures. If the power is some distance from 
the house electric motors will churn, saw 
and grind, and motors and generators are 
so simply made in these days, almost any 
bright young man of eighteen can do all the 
installing from the printed directions. A 
water power, where an expensive dam is not 
required—and there are thousands of this 
kind—is a very profitable possession. 

Overshot water wheels are now made of 
steel, which has many advantages over the 
old wooden wheels. The steel wheels do not 
swell and warp, they carry more water, 
which means more power, and are made in 
all sizes from a few feet diameter up. The 
illustration shows a steel wheel 40 ft. high 
and 2 ft. wide; it runs a mill at Spring- 
wood, Va. 


MILKING BY BULL POWER 


In many dairies a horse is used in connec- 
tion with a tread-power to run the separator 
and churns. Hoard’s Dairyman is authority 
for a most unusual application of this power, 
which however has proved so successful as 
to indicate a general adoption of the plan. 

In one of the largest dairies on the Pacific 
coast, eight milking machines are in use, and 
the power to operate the machines comes 
from a tread driven by a bull. The use of 
the milking machine is said to secure the 
milk absolutely free from dirt and outside 
contamination. 


CAST STEEL LOCOMOTIVE CYLINDERS | 


Cast iron has always 
been the metal used for 
locomotive cylinders. Rail- 
road men have long de- 
sired a lighter material 
with greater tensile 
strength, but the foundry- 
men, realizing the difficulty 
of casting steel in such 
shape and size have de- 
clared against the use of 
steel. The Railway Age 
states successful steel 
castings have now been 
made, and tests show ten- 


sile strength 72,400 Ilbs.; 
elastic limit 34,000 Ibs. 


Locomotive Cylinders of Cast Steel 
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THE AERIAL ROWBOAT 


New Air Boat Propelled by Oars which Imitate Motion of a Bird 
By Alva L. Reynolds, Los Angeles, Cal. 


I am happy to comply with your request 
and tell the readers of Popular Mechanics 
something of my aircraft. The illustration 
shown in Fig. 1 is a fair representation of 
my “Man-Angei” flying-machine in the act 
of flight. It has been given the name of 
“Aerial Rowboat” by those who have judged 
it simply from the standpoint of appear- 
ances. I have been frequently asked why I 
gave my invention the name “Man-Angel,” 
many people seeming to think it bordered on 
the sacrilegious. I gave it that name as 
symbolical of my home city, Los Angeles 
Ciudad de Los Angeles (the original Spanish 
name), which translated is “City of the 


the cost incurred in building other machines, 

It is the only machine in the world that 
flies heavier than air, or lighter at the will 
of the operator, and can ascend or descend 
without discharging ballast or gas. My gas- 
bag is an ovoid in form and has its equator 
forward of the middle. This is not a matter 
of taste as may be supposed, but is one of 
the scientific and essential features of my 
machine. Any object of this form if thrown 
through the air will always go big end first. 
It is this feature that renders my machine 
self-dirigible and self-balanced, and is one 
of the reasons why it requires no rudder. It 
has no motor or other unnecessary machin- 


Fig. t--Rowing in the Air 


Angels” where the idea was born and per- 
fected. 

Figure 2 shows “Man-Angel” as it is leav- 
ing Chutes Park, Los Angeles, on August 
10th, 1905. The position of the wings shows 
the operator in the act of turning the ma- 
chine around, while the picture in Fig. 1 is 
caught while rowing ahead. From the two 
pictures one can gain a fair idea of the sim- 
plicity of the means by which I accomplish 
aerial navigation full and complete. With 
this simple and infallible device I challenge 
any airship in the world .to follow my ma 
chine, and I do not base my challenge on 
what I expect to do, nor what I can do, but 
upon what has already heen done. Not only 
have greater feats been accomplished with 
the “Man-Angel” than with any other air 
device, but it has been done at a fraction of 


ery; simply two horizontal propellers, com- 
monly called wings, under separate control 
and attached te the car by a combination 
joint which enables the operator to produce 
all the motions of the bird’s wing. 

The exertion of the operator is very much 
the same as that of rowing a boat on the 
water, but the principle is really that of 
natural flight to the extent that it can be 
imitated with the aid of gas It can be 
operated close to the ground or high in the 
air, absolutely at the will of the operator. 
In other words, the operator has the balance 
of power between gravity and the buoyant 
power of gas in his own hands, but let it be 
understood that I do not claim to do any- 
thing unnatural or impossible 

While the “Man-Angel” can do anything 
that the modern airship can do, and many 
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Fig. 2--Ascent on August 10 


things it cannot, it has performed no 
miracles. In my invention I have simply 
followed natural laws and accomplished 
aerial navigation in the most primitive and 
natural way possible. 1 do it with two 
wings, and use less than half the gas of any 
airship on record, and am working toward 
the elimination of gas as fast as possible. 
That is, the more expert the operator be- 
comes the smaller will be the gas-bag he 
will need to aid him in his flights. 

For military or observation purposes it 
has the following points of superiority, viz., 
it is noiseless, infallible, economical and 
simple, and anybody of ordinary intelligence 
and physical ability can learn to operate it. 
In order to protect my rights it will be nec- 
essary for you to state in connection with 
the above description that I have patents 
pending in the United States and principal 
foreign countries. 

Place your electric light meter where It 
will not be jarred. <A store meter which 
greatly over registered was found to receive 
a jolt every time the front door was closed. 


COOKING WITH CRUDE OIL 


One of the finest hotels on the Pacific 
coast is cooking by means of thick, crude 
oil which is burned with the aid of super- 
heated steam. The burners were placed in 
the hard coal ranges previously in use and 
also in twelve large ovens. The oil has been 
used for three months past, says the Hotel 
World, with highly satisfactory results, and 
at a saving over coal which will amount 
to $5,000 a year. 


GASOLINE-STEAM FIRE BOAT FOR 
VENICE 


That the city of Venice should use fire 
boats will cause no surprise, but the latest 
addition to its fire department is some- 
thing unique in fire fighting craft. The 
new boat, which was built in England, is 39 
ft. long, 7 ft. 6 in. beam, and draws 2 ft. 
4 in. The propelling power is a 20-hp. four- 
cylinder gasoline engine, water cooled. 
While the boat is going to a fire, steam is 
generated in the boilers for operating the 
pumps. Fresh water for steaming is car- 
ried in tanks; the water pumped to the fire 
is taken from the canal. Steam can be 
brought up to working pressure in from 6 
to 8 minutes; the pumps throw 300 gals. per 
minute. 


> 


HORSE PROTECTION ON FERRY 
BOATS 


The society for the prevention of cruelty 
to animals has finally succeeded in getting 
the ferryboat companies at New York city 
to provide the boats with wind shields. 
Horses heated with fast driving have been 
exposed to cutting winds while crossing on 
the ferries. The shields are canvas fastened 
to gas-pipe frames which swing back out of 
the way when not in use. 


The Shields are Canvas 
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REPORTING BY TELEPHONE 


In reporting news to the big city dailies 
accurately and in the shortest time possible, 
the telephone has assumed an important 
place. In matters of large interest, the 
paper publishing the story even a few 
minutes ahead of its rivals has the selling 
advantage and to accomplish this is the aim 
of every good reporter. 

It is now possible to get in touch with the 
home office from almost any region by tele- 
phone, instead of rushing away to the tele- 
graph office to report, and with this conven- 
ience the reporter is enabled to remain at 
the scene of interest, or the seat of informa- 
tion, until all chance of further develop- 
ments is past. In many offices an expert at 
the typewriter wearing a head receiver rat- 
tles off the story as the reporter tells it and 
by the time it is told the copy is ready and 
is being rushed away to the machines. Fre- 
quently the farmers’ telephone lines are put 
to service, as in the case of a sheriff's posse 
following a fugitive from justice, where the 
scene of interest would ccnstantly shift. 
Again, in obtaining local news in the larger 
cities, the reporter starts out with one as- 
signment, gathers all the information about 
that, reports it and while still at the ‘phone 
receives another assignment. This avoids 
loss of time. 

But the importance of the telephone in 
this line is not limited to the large cities. 
The American Telephone Journal says: 

“Papers in smaller towns are extending 
the scope of their news in a manner which 
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will do much to assist in their competition 
with the newspapers in the large cities 
which have an extensive outside circula 
tion. A long distance company in Indiana 
is permitting the use of its line for the 
transmission to papers in this class of 
news of national interest, embodied in a 
special service derived from one of the 
great central bureaus. In this way the local 
paper which receives this service is enabled 
to place in the hands of its readers, some 
hours before the arrival of the paper from 
a large city, the news of distant events 
which it could afford to obtain in no other 
way than by telephone.” 


GREAT TRANSCONTINENTAL 
RAILWAY FOR AUSTRALIA 


A great’ transcontinental railway is 
planned to connect the west and east coasts 
of Australia. From Brisbane to Freemantle, 
2,500 miles, now takes 12 days by steamer 
The proposed road would shorten this time 
seven days and develop a vast territory, 
and increase the export trade enormously. 


AIR BRAKES FOR AUTOS 


What with headlights, whistles and now 
air brakes, the automobile operator has be 
come quite an engineer. Air brakes are the 
latest of the new features and are operated 
by means of an air compressor attached to 
the engine. A storage tank with a pressure 
of 65 to 75 Ibs. maintains a constant supply 
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LARGEST ‘*ROUND HOUSE” IN THE WORLD 


Locomotive Depot Which Accommodates 600 Engines at one Time 


In this country locomotives when not in 
service are always universally sheltered in 
buildings called “round houses” on account 
of their shape. In England the shelters 
are built like long train shed§, but close with 
doors at each end. “Running Shed” is the 


railroad name. One of these, said to be the 
largest in the world, accommodates over 600 
locomotives. The express, freight and su- 
burban engines each have their own place 
The building belongs to the London & South 
Western Ry., and is located at Nine Elms. 


RESERVATION SIGNS ON FRENCH 
CARS 

On the French railways compartment 
cars are used, and it is customary for the 
station master to hang signs on certain 
compartments when a train enters the sta- 
tion, reserving such cars or compartments. 
Experienced travelers frequently take 
advantage of the system to secure for a 
party of two or three a compartment in- 
tended for six persons. A suitable tip will 


Reservation Signs 


induce the station master to hang a “re- 
served” sign on the compartment as soon 
as the favored party has entered the com- 
partment and drawn down the curtains. 


CONTRACTING PANAMA CANAL 
CONSTRUCTION 


Large public works are usually built by 
contractors, and the question is often asked 
why an exception should be made in the 
construction of the Panama canal. The ex- 
planation given is that the location and con- 
ditions are such that contractors would nec- 
essarily have so large an element of un- 
certainty as to the work, they would be 
obliged to bid at prohibitive figures, in order 
to be on the safe side. The problem of sani- 
tation also is so closely interwoven with the 
construction work as to be difficult of sepa- 
ration, and yet this is a feature which the 
government alone can handle. 


LONG TRIP ON TROLLEY 


A party of owners and managers of elec- 
tric interurban lines recently made a tour 
of inspection starting from Detroit and re- 
turning to that city in a special trolley ear. 
The trip included lines in Michigan, Ohio 
and Indiana, with stops at scores of cities 
and large towns. The distance covered was 
720 miles which is said to be the longest 
trip ever made in an electric car. 
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FIRE GONG ON BRIDGE 


In the city of Washington an 18-in. fire 
gong has been installed in the bridge 
tender’s cabin and connected to the fire 
alarm circuit. When an alarm is turned in 
the location is sounded on the gong, and if 
the department will cross the bridge in 
going to the fire the bridge tender has ample 
time to clear the bridge of other vehicles 
and to signal any approaching vessels that 
the bridge will not open for their passage. 
The idea is an excellent one and deserving 
of introduction on all city swing bridges. 

AUTOMOBILE MORGUE WAGON 

“Rattle his bones over the stones, he’s 
only a pauper whom nobody owns,” is 
rapidly going out of date. Fresno, Calif., 
has a fine new automobile morgue wagon, 
with rubber tires and all the latest im- 
provements. Some people who never in life 
had a ride in a motor car now enjoy the 
latest and best transportation when dead. 


LARGE ENGLISH DREDGER 


The illustration shows the big English 
dredge the “Bruce.” This vessel will exca- 
vate to a depth of 48 ft. below the water 
line. When in operation the buckets are 
in continuous motion, the forward end of 
the bucket frame being lowered as the work 
progresses. This dredge will excavate and 
deliver 900 tons per hour. As the buckets 
pass the highest point and start on the re- 
turn, they automatically empty, the mate- 
rial being conducted through chutes to 
scows fastened alongside. The dredge will 
hold 750 tons. 
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MOVED A LIGHTHOUSE 30 FEET 


In order to widen a channel the German 
lighthouse at Wittenbergen was moved to a 
new foundation on the 
same level, a distance 
of 30 ft. Iron girders 
were laid for the track, 
and steel rollers served 
as wheels, while hand- 
operated windlasses did 
the pulling. Steel guy 
ropes were run from 
the top of the light- 
house to frames on the 
ground, which moved 
with the cribwork on 
which structure 
rested. The Scientific 
American says: “The 
actual work of removal 
occupied 32 minutes; 
the lighthouse weighs 
60 tons and is 115 ft. 
high.” 

Experts declare the 
structure as strong as 
before. 


The production of cement in this country 
increased from 335,000 bbl. in 1890 to 27,- 
000,000 bbl. in 1905. Cement is supposed to 
have originated with the Egyptians 6,000 
years ago. 


This Dredge will Excavate 900 Tons per Hour 
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PORTABLE HOUSE WITH STOVE 
OVERHEAD 


One of the strangest houses ever built is 
in use at a brick works at Menominee, Wis. 
This house has sides, roof and chimney, but 
instead of the usual foundation it rests 
upon wheels, which enables it to be moved 
about as desired. As there is no floor the 
stove is suspended from big beams in the 
roof and not only keeps the workmen be- 
neath warm, but thaws the ground so they 
can dig the clay in even the coldest 
weather. By this means the works is 
enabled to keep right on making brick 
when other plants are frozen up and shut 
down. 


WHY THE NAVY IS SO EFFICIENT 
AND POPULAR 


A writer in the Sailor’s Magazine, in 
speaking of the naval recruiting station at 
Seattle, says: “Out of the almost 500 men 
examined here since June 26th, less than a 
dozen sought to be one of the ‘men behind 
the guns’ because they .were penniless, 
could not find suitable work, and sought the 
navy as a last resort. A fair percentage of 
the men who enlisted made their debut into 
the Navy by opening bank accounts with 
Uncle Sam, the sums ranging from $400 
down to a few loose dollars.” 

The young men of the country are wak- 
ing up to the fact that during a three-years’ 
cruise in the United States Navy the educa- 
tional advantages which come from foreign 
travel are alone worth the time and work, 
while the life is one devoid of hardships 
and the pay sure and good. 


COOKING BY ELECTRICITY 


Cooking by electricity has received a 
great stimulus in England as a result of the 
demonstration made at the recent electrica: 
exhibition at London. Sixty-five guests sat 
down to a five-course dinner, all of which 
was cooked after the diners were seated at 
the table, and in their presence. A meter 
was set up where it could be constantly 
read, and at the completion of the dinner 
was found to have registered 56 kw. hours, 
which at 2 cents, the prevailing price in 
London, amounted to $1.12 for current. 


The Swiss government has decided to use 
electric locomotives in the Simplon tunnel. 


Covered Wharves and Freight House Occupy Nearly a Mile of Water Front 
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A Porest of Iron Girders Supports the Roof 


GREAT DOCKS AT NEW ORLEANS 


The most extensive dock facilities of any 
railroad in the world have been completed 
at New Orleans by the Illinois Central rail- 
road. The great wharf extending along the 
Mississippi river is 3,500 ft, in length and 
150 ft. wide. It rests on thousands of creo- 
soted pine piles, the framework is steel, and 
the roof concrete. Brick fire walls 17 in. 
thick divide it into sections of 500 ft. each. 
Two freight houses measure 2,200 ft in 
length by 190 ft. wide, while the cotton 
warehouse, by far the largest ever built 
anywhere, is 2,391 ft. long and from 100 ft. 
to 160 ft, wide. 

The structural iron pillars in these build- 
ings are surrounded with concrete, and the 
roof construction is equally fireproof, con- 
sisting of several inches of concrete. Every- 
thing possible has been done to make all 
these buildings non-combustible, in view of 
the vast quantities of cotton which is 
handled. 

The transfer of grain, cotton, sugar, rice 


Freight House 2,200 Ft. Long; Cotton Warehouse 2,400 Ft. in Length 


and tobacco between rail and water trans- 
portation is enormous, and constantly in- 
creasing. 


Laying the Concrete Roof 
These new docks and buildings are erect- 
ed on the site of those destroyed a year 
ago in the great fire which raged for hours 
and caused immense loss. 


Concrete Floor in Cotton Warehouse 
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WHAT OCCUPATION SHALL I FOLLOW? 


Respective Fields. 


A Symposium on the Necessary Qualifications for, and the Inducements Offered by the many 
Mechanical, Engineering, and Industrial Lines of Work and Business. These Articles are Contrib- 
uted by the Managing Editors of Publications which are Recognized as Leading Papers in their 
The Old Professions are Overcrowded; the Whole World 
is Calling for Educated 


Mechanics and Engineers. 


PART IV.--WHY A YOUNG MAN 
SHOULD BECOME A 
PLUMBER 


By Sid. Rosenberg, Editor of the Plumbing Weekly 
News, New York 


Building operations throughout America, 
today, are held up by the shortage of men 
familiar with some of the building trades. 
Of these, the demand for plumbers is great- 
er than all others combined. The astonish- 
ing shortage of men in this trade cannot be 
better shown than 
by the fact that ip 
that portion of 
New York City, 
south of Eighth 
street, the most 
densely populated 
part of the city, 
there is only one 
bathroom for every 
1,000 people. These 
startling figures 
are absolute facts, 
being taken from 
a recent article 
published in Sani- 
tation; this article 
stating that the 
lack of men able to install a sanitary sys- 
tem is such that building operations are 
‘arried on at sucn great speed that the men 
who can do that part of the work cannot 
be obtained to handle it all. 

When the demand for men in a certain 
trade becomes greater than the supply, it 
stands to reason that the wages for men in 
that particular trade increase in relative 
value. Therefore today there is no trade 
that offers greater opportunities to a young 
man, or pays better, than the plumbing 
trade. It does not require a genius or a 
well-educated man to become a_ plumber, 
and the chances for success are greater and 
more easily accomplished in this trade than 
any other. The work is pleasant; it is not 
work that injures a man physically, nor is 
it work where his surroundings ave liable to 
cause him to contract disease. 


S. Rosenberg 


If the young man decides to become a 
plumber, and his ambition does not stimu- 
late him to go above the grade of a journey- 
man plumber, he is assured from the begin- 
ning that he will be employed all the year 
around and earn big wages. A man engaged 
as a journeyman plumber can start on a 
capital of from $25 to $100, and engage in 
a profitable business of his own. Mr. W. H. 
Thompson, the late president of the National 
Bank of Commerce, in St. Louis, and one of 
the richest men in the west, started in life 
as a plumber. He served a hard apprentice- 
ship and then, as he became a competent 
journeyman saved up his money to start a 


business of his own. This business, by hard 


work, he increased until finally, he ranked 
as one of the richest men in America. It 
does not stand to reason that every young 
man who will take up the trade of plumbing 
will eventually be a bank president, but his 
chances, by conducting a shop of his own, 
are certainly greater for him to become in- 
dependent than in any other business in 
America today. 

From yearg past, the learning of the 
plumbing trade, by a young man having to 
serve a six years’ apprenticeship was limit- 
ed, more on account of the unjust restric- 
tions placed in his way than for any other; 
and the lack of apprentices in the plumbing 
trade has been the main cause for creating 
the present shortage of plumbers in this 
country. Even this condition is now 
changed, for an excellent course can be 
taken in correspondence schools. At first, the 
idea that anyone could learn this trade in 
the school was ridiculed, but as many young 
men were turned out competent workmen the 
feeling against this trade school rapidly 
passed away. This opens the field of plumb- 
ing to thousands of men, and with these 
iInany advantages ‘t can be easily seen that 
a young man’s success in the plumbing trade 
is assured from the very beginning, if he 
possesses fair ability and will work dili- 
gentiy to perfect himself. 
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A good furniture varnish is: Shellac, 
1% 1b.; sandarac, 4 0z.; mastic, 4 0z.; spirits, 
1 gal. 
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All the articles ap- 
pearing in this de- 
partment are reprint- 
ed in book form at 
the end of each year. 


this department are 
invited. If you have 
worked out a good 
idea or know of one, 


Contributions to 


please send it in. 


SCREW-PLUGS MADE OF OLD 
BULBS 


Screw-plugs, though not expensive, can be 
made of old burned-out bulbs, in the follow- 
ing way: 

Break the glass off even with the screw 
base (A) and also the little cap through 
which the wires are admitted to the lamp. 
Be sure to leave the wad of felt in to pre- 
vent short-circuiting. Connect the wires or 
cord (B) to the wires on the base (C) 
securely. Wrap some rubber tape (D) 
around the connection to keep the wires 
from touching. 

Mix a little plaster of paris and water to 


Inexpensive Screw-Plugs 


the consistency of putty and fill in the hol- 
low of the base and just high enough to 
cover well the connections (EB, Fig. 2). 
Round off the top smoothly and leave until 
perfectly hard.—Contributed by Leslie Peto, 
Carmi, Il. 


PASTE FOR PAPERING PAINTED 
WALLS 


To make wall paper stick to painted walls, 
prepare a batter of flour and water in the 
usual manner, only a little thinner, and for 
each gallon of batter add 1 oz. powdered 
rosin. Set the kettle on a moderate fire and 
stir until it boils and thickens, and the rosin 
is melted into the paste. When cool, thin 
down with a weak solution of gum arabic. 


HOW TO MAKE A BENCH BRACE 


To make a handy brace and a cheap one 
take 3 pieces of %-in. pipe 5 in. long (AAA); 
three %-in. ells (BBB); one %-in. nipple 3 


Brace Made of Pipe Fittings 


in. long (C); one %-in. cap (D); one ell % 
in. by % in. (E) and one nipple 3 in. long 
by \% in. square (F) to fit the shank of the 
bit (G). Screw all these parts together as 
illustrated.—Contributed by Scott H. Phil- 
lips, Fairmont, W. Va. 


HOW TO REPAIR A 20-IN. CAST- 
IRON PULLEY 


One day whilst a large planer was run. 
ning, a fellow workman threw an 18-Ib. 
sledge hammer across the shop as he 
thought, but instead it struck the belt and 


5 BROKEN 
PIECES 


Mended Pulley 


falling, knocked five small pieces out of a 
20-in. cast-iron pulley. We could not get 
another pulley of the same size for the 
planer in less than a week, so I mended the 
broken one. 

I drilled a hole in each of the small pieces 
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and two or three in the large pieces. Then 
in a piece of iron, A, 4 in. wide and the 
longth of the opening between the spokes of 
the pulley, I drilled holes to correspond 
with those in the pieces. Then with some 
flathead stove bolts with nuts and washers 
bolted the parts together through the holes 
and tightened all up. The pulley ran all right 
for that week until we could get a new 
one.—Contributed by Thomas McGuire, Bal- 
timore, Md. 


DEVICES FOR GETTING ENGINES 
OFF OF CENTER 


In Fig. 1 is shown a starting bar for get- 
ting engines of 100 to 300-hp. off the center. 
This is a simpler method than the old way 
of getting a block and piece of timber and 
prying the engine over a little at a time, 
says a correspondent of the Engineers’ Re- 
view. On a large engine, however, even this 
wrench will not work. 

For engines not too large, try the device 


shown in Fig. 2. A clamp grips the rim of 
the wheel and is connected to a long lever 
by a short link. The long lever is supported 
by a stand. When the engineer forces the 
long lever down at the end, the clamp grips 
the rim of the wheel and the engine is 
turned from center. 


TEMPLATES FOR PATTERN WORK 


Use sheet aluminum, the thinnest hard 
stock made; lay out the template with a 
sharp knife. For circular work use a pair 
of dividers with sharp points, then by work- 
ing the sheet back and forth, it will break 
sharp and clean on the line.—A Reader, 


REPAIR FOR LEAKY VALVE 


We had a 2-in. valve on a line of pipe, 
carrying a pressure of 40 lb. The valve was 
practically new, but dripped all the time. 
We faced up the original disk and poured 
an old disk with babbitt, but to no purpose, 


LEATHER 


WASHER 


Mending a Leaky Valve 


as I suppose there was some roughness on 
the inside of the valve. 

We then burned out the original compo- 
sition in the disk and replaced it with a 
leather washer, marked by clamping disk 
and leather together in a vise, cutting to a 
driving fit and driving the washer into the 
groove with a small hammer. Now the 
valve holds, without any leak whatever, 
against a cold water pressure of from 40 to 
60 1b.—Contributed by Stoke Richards, Santa 


‘Clara, Cal. 


HOW TO MAKE A BLOWPIPE 
BELLOWS 


A good blowpipe is made of a foot-ball 
and a bicycle pump connected up as illus- 
trated. The whole apparatus is carefully 
packed in a 10-in. wooden box in the shape 


Pump 
borre/ 
Bicycle pum 
¥ pen, FIG. t. 


Fic. 2 
Foo/bo// Bross 
hond/e 
Vu/con: le lop 
/blowpipe 


Brass 7 prece 
Foot-Ball Blowpipe Bellows 


Wwicon-le lop 


of a cube (Fig. 2). <A hole is bored in the 
top to exactly fit the pump barrel, and the 
pump is wired down to the bottom of the 
box. The tube leading from the pump is 
fitted with a small vulcanite tap, brought 
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outside the front of the box. When a very 
small pointed flame is being used, as in cer- 
tain glass-working operations, a_ sufficient 
pressure can be easily stored in the football 
to last a considerable time without further 
pumping. The tap is then turned off, and 
none of the air can leak out through the 
pump (for, however good the pump may be, 
under the great pressure a slight quantity 
of air tends to work out backwards through 
it). Good thick rubber must be used for 
connections. A correspondent of the Mode! 
Engineer, London, uses a blowpipe like this 
for soldering and melting metals for glass 
working and for chemical experiments, re- 
quiring a higher temperature than a Bunsen 
burner will give. 


SACK HOLDER MADE OF A HORSE 
RAKE TOOTH 


A handy sack holder can be made of a 
horse rake tooth. Make one full turn as at 


Handy Sack Holder 


A to form a spring and bend each end like a 
pig tail (EE) about 4% in. from the end; 
then flatten and shape. Place a strip of 
hardwood (D) on one side of the spring, 
and fasten it stationary at one end with a 
hook (C) having a threaded burr as at F 
on the other side. Make a strong wire loop 
about 2 in. wide to fasten the hardwood 
strip at B and to give the spring play for 
adjustment. 

One of these holders can be hung on a 
nail in the granary while filling the sack 
and, as they are very light, it can be hooked 
or unhooked readily without removing the 
sack until it is full—Contributed by Nathan 
Syverson, Stewartville, Minn. 


To lace a driving belt for a high-speed 
machine? hold the ends together and sew 
them with tough, strong wire, using the 
shortest stitches possible. This method is 
recommended in Practical Pattern Making, 
as excellent for fast-running belts. 


SIMPLE GATE HINGE 


To make this hinge two pieces of round 
iron will be required. Heat the pieces and 
twist them around twice as illustrated, then 
bend the ends out and flatten them for 


Made of Round Iron 


screw holes as at A and B. The twisted part 
will act as a screw, says a correspondent of 
the Blacksmith and Wheelwright, and the 
weight of the gate will cause it to close 
itself. 


TO DRAW A PERFECT ELLIPSE 


The following is a very easy way to draw 
a perfect ellipse 3 in. long, using a pencil, 
two pins and a piece of thread. 

Draw A-B 2 in. long and place a pin up 
right in the drawing board at each end of 
A-B. Double a strong thread and tie the 
loose ends together to form a loop exactly 
21% in. long. This may necessitate several 
trials. Place the looped thread over the pins 
and with the pencil point draw the string 
straight as at C. Then move the pencil 
around in the direction indicated by the ar- 
row, always keeping the thread tight. The 
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Easy Way to Draw an Ellipse 


curve traced by the pencil will be a perfect 
ellipse.—Contributed by Harry E. Hoyt, 109 
Cross St., Malden, Mass. 


Contributions to this department invited. 
If you have a good kink, send it in. 
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IMAGINATION AND MECHANICS 


In the accompanying illustration the fig- 
ures correspond with those in the March 
number under the title “The Power of Im- 
agination as Applied to Mechanics,” and an- 
swer the question propounded therein. 
How many had it worked out right?—Con- 
tributed by Paul S. Baker, Muscatine, Iowa. 


CHIPPING LARGE KEYWAYS 


Some time ago I had the opportunity of 
bidding on a job of removing a wood split 
pulley, 5 ft. diameter, 20 in. face, from a 
6-in. jack shaft and cutting a keyway 24 in. 
long by 1 in. wide by % in. deep, and plac- 


ing a large 4-ton pulley on same. Several ; 
different shops figured on the job, the offers 
ranging for from two to four days’ work on 
the same. I was given the job to complete 
in 15 hours and the general opinion was 
that the keyway alone would take 10 hours. 
I rigged up an old man and after laying 
out my keyway, took a 15-16-in. drill and 
drilled 24 holes along the keyway, each 
about 7-16 in. deep, ieaving 1-16 in. in sides 
and bottom to clean up in. In this manner 
the keyway was cut and key fitted in seven 


hours, where if I had chipped all of it. it ' 
would have taken all of the 15 hours. This : 
is not a new kink, but it goes to show how g 


easy we can forget the simplest things and 
sometimes to our disadvantage.—Contrib- 
uted by Norman Baker, Hoopestown, Ill. 
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HOW ONE MAN BECAME A SIGN 
PAINTER 


It takes incessant practice to become a 
good sign painter and no inconsiderable 
part of the training comes from watching 
signs and advertisements, picking out their 
good and bad points and deciding where you 
would improve them. Effects and wording 
are important particulars to watch. It is 
also well to watch sign painters work, when 
one has opportunity. A correspondent of 
the Master Painter tells how he began in 
this way while on the rounds of his daily 
occupation, not having opportunity to learn 
in a shop. 

At last he secured a good plate of the Ro- 
man letters and numerals and began prac- 
ticing, formulating rules for himself from 
measurements made by himself. After mas- 
tering this, which took a long while, he ad- 
vanced to the Egyptian alphabet, and so 
through patient toil worked his way on to 
the fancy letters he had admiringly watched 
others make, and at last felt himself com- 
petent to tackle a billboard. He finds his oc- 
cupation agreeable and well paying and 
names perseverance as his ladder to success. 


DEVELOPER FOR SNOW SCENES 


A good single-solution developer for snow 
scenes, says a writer in the Queen, is as fol- 
lows: Soda sulphite, 90 g.; potassium car- 
bonate, 15 g.; soda carbonate, 45 g.; hydro- 
quinone, 7 g.; metol, 5 g¢. Dissolve these in- 
gredients in the order given in one litre 
of boiling distilled water and then put the 
mixture in two half-litre bottles, labeling 
one “old” and the other “new.” Use the 
“old” over and over again for developing, 
and as it is used up add some of the solu- 
tion marked “new.” 


SEWER CLEANING DEVICE 


The sewer cleaning device illustrated can 
be used successfully up to 150 ft., says the 
Metal Worker. When once the device is in 
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TOOLS MADE OF OLD BUGGY TOP 
JOINTS 


A number of useful tools can be made 
from the long joints of a discarded buggy 
top. Any amateur blacksmith can hammer 
out the tools to suit himself. In the illustra- 


OOO 


tion, A shows one of the joints; B, joint af- 

ter it is cut off; C, dividers made of joint; 

D, inside calipers; E, outside calipers.—Con- 

tributed by John R. Black, Jefferson, Lowa. 


CEMENTS FOR MENDING 
CELLULOID 


Made of Buggy Top Joints 


Broken celluloid articles, such as trian- 
gles, ete., can be mended with a cement 
consisting of 3 parts alcohol and 4 parts 
ether mixed together. Apply to the frac- 
ture with a brush until the edges become 
warm, then stick the edges together and 
leave to dry for 24 hours. 

Another cement, recommended by Machin- 
ery, is: Camphor, 1 part; alcohol, 4 parts. 
_ 


ASN 


For Cleaning Pipe Sewers 


the pipe the joints cannot unlock. The 
construction is clearly shown in the sketch. 


Dissolve and add equal quantity (by 
weight) of shellac to the solution. 


| | 
| | 
| | 

| 

C 

| 

| 

| | 

| 4 

| | 

— 


440 POPULAK MECHANICS 


CONNECTING WATER SUPPLY 
TANK TO GASOLINE ENGINE 


There will be no more trouble from freez- 
ing if the water supply tank is connected up 
to the gasoline engine as shown in the dia- 


RET URN 


To 
AY ENGINE 


| 


Non-Freezable Tank Connection 


gram. Extend the intake pipe, D, to the 
center of the tank and use a 45° ell at 
A, in order to raise the pipe from the bot- 
tom. Use a good brass valve at B. The 
operating lever, C, can be made of %-in. 
pipe. lice may form on all sides without 
closing the water supply. When running in 
the day time the warm water will melt most 
of the ice that forms during the night.— 
Contributed by Paul S. Baker, Muscatine, 
Towa. 


CAUSE OF FAILURE OF BOILER 
FURNACES 


The collapsing of boiler furnaces is almost 
always the direct result of scale or of oil 
in the feed water, the latter being a particu- 
larly prolific source of trouble, according to 
a recent paper before the Northeast Coast 
Institution of Engineers. No ordinary fur- 
nace fails for lack of strength if clean and 
covered with clean water, says the Journal 
of the Franklin Institute. A very thin 
smear of oil, however, has an effect totally 


out of proportion to what might be expected. 
In a furnace having a normal factor of safe- 
ty of five, this factor rapidly decreases after 
the temperature reaches 650 degrees F., and 
entirely vanishes at a red heat. Steam at a 
pressure of 200 pounds has a temperature 
of about 380 degrees, or 270 below the point 
at which the tenacity of the steel begins to 
be affected, but a clean furnace, rubbed over 
with a very clean and thin coat of mineral 
oil, will soon rise above 650 degrees even 
under light duty, and often reach 1,200 de- 
grees, at which point 75 per cent of the 
strength has departed. With the use of 
high-grade mineral oils the danger is less 
than with low-grade oils, due to the fact 
that the latter emulsify and hence cannot be 
removed from the feed water except by 
chemical treatment. 


DIFFICULTY IN WASTE-PIPE 
TRAPS: 


In a factory where the boiler feed facil- 
ities consisted of a feed-pump, an ordinary 
injector and an exhaust injector (which 
last did the feeding) a new sink was in- 
stalled so as to catch the overflow from the 
injector, caused by variation of load. Both 
injectors were put together and the sink 
placed under them. The waste-pipe from 
the sink was connected to a pipe that re- 
ceived the drips from the engines, pumps, 
heater, ete., and provided with the usual 
trap under the sink. 

After everything was piped up, it was 
found that the steam pressure in the main 
drip-pipe forced the water out of the trap 
under the sink, thereby breaking the seal 
and allowing the steam to back up into the 
engine-room. In order to overcome this, a 


Iron Pipe Trap | 


Traps in Waste Pipe 


trap was placed in the iron pipe below the 
trap in the lead pipe. This arrangement 
was successful in holding back the steam, 
but after a few minutes’ operation the wa- 
ter in the sink refused to run off. A %-in 
hose with 30 Ib. water pressure was run 
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down the pipe to force out any obstruction. 
As long as the hose was in operation the 
sink worked splendidly, says a correspond- 
ent of Power, but when the hose was re- 
moved the pipe instantly clogged. The sug- 
gestion was made that the trouble was due 
to air being trapped between the two traps 
in the waste pipe. A small hole the size of 
a pin was made, and the sink immediately 
emptied and worked all right. 


TIME GAS LIGHTER 


This device can he used for either light- 
ing or turning off the gas. Take the alarm 


Lights the Gas at Any Hour 


winding thumb screw off of an ordinary 
alarm clock as at A. Get a piece of %-in. 
round iron 2% in. long; drill a hole in one 
end and tap it out to fit alarm winding 
screw. Fasten a spool to the rod so that 
the spool will not turn; at the opposite end 
to where the rod fits the alarm screw, fas- 
ten the alarm thumb screw, B, so the alarm 
may be wound. Run a stout string, C, from 
the spool to the chain of a self-lighting gas 
lamp, D. When the alarm goes off the gas 
will light or go out according to which chain 
the string is attached.—Contributed by Oli- 
ver H. Bradbury, Jr., 142 Grainger av., Knox- 
ville, Tenn. 


HOW TO MAKE A CIRCULAR GUN 
HAMMER 


A circular gun eatin a may be made from 
14-in. round steel without welding. Fig. 1 
shows the iron flattened two ways. At A it 


WISE 


Circular Gun Hammer 


is made thick enough to make the nose of 
the hammer; at B it is thinner. It is then 
placed in the vise (Fig. 2) and split with a 
chisel at C and D and the points are turned 
each way as at Eand F. It is then filed to 
finish as in Fig. 3. This is left hand; to 
make the right hand work on the right side 
of the vise.—Contributed by Nathan Syver- 
son, Stewartville, Minn. 


ANTI-HUM DEVICE FOR TELE- 
PHONE WIRES 


To make the anti-hum device shown, take 
flat brass, A, 7 in. long, %-in. wide and \-in. 
thick, and hold it in a monkey wrench to 
bend it to shape. Then drill a %-in. hole in 
the back and pass a \-in. seca brass rod, B, 
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Anti-Hum Device 


through. Get a thick old rubber heel and eut 
out two pieces with the holes in the center 
and take the rubber washers out and cement 
them together. Take the \4-in. round brass 
rod 1% in. long, flatten it at one end and 
drill a hole large enough for telephone wire 
to pass through in each end. Put the rubber 
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washer on the rod where it passes through 
the %-in. hole, then push the rod through 
the pieces of rubber heel, C. Put a brass 
washer, D, on that end of the rod and a wire 
pin, E, through the hole. Then put the de- 
vice on the telephone line as shown in the 
illustration. I used electric light cord, F, 
to bridge across.—Contributed by Edward A. 
Pinkham, Kennebunkport, Maine. 


HOW TO MAKE A STEP GRAIL 


Many different styles of grails, as well as 
three-cornered scrapers, flat scrapers and 
hand chisels, may be made from old files. 
The illustrations show a goose neck or step 
grail used to get into a cavity. The cutting 
end, shown square here, can be made in any 
shape to suit the need. The tool may have 
teeth on the bottom side only, or on two or 
more sides; the corners may be round or 
square, but round is best, says a correspond- 
ent of Wood Craft, because it leaves a fillet 
of solder on the pattern. 

To make this grail, draw the temper out 
of an old square file, grind off the file teeth 
and forge it to the size of the largest part of 
the grail—-5-16 in. Bend it to shape and at 
point A, flatten it out. This gives strength 
just where needed and prevents it breaking 
readily. In width the file is now 7-32 in. at 
the largest part, tapering to \%& in.; the step 
is 1 3-16 in. down; when the teeth are rest- 
ing on a flat plate, the small end on which 
the handle fits is 1% in. up. 
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A SIMPLE SPRING WINDER 


The handy spring winder shown in th- 
illustration can be made of almost any kind 
of flat stock. The hole should be of proper 
size to fit loosely on the mandre!; the screw 
must be heavy enough to hold the wire and 
be placed a distance equal to the diameter 
of the wire from the mandrel hole. 

To wind closed springs, hold the bar or 
handle at right angles to the mandrel and 
to wind open springs, hold the mandrel to- 
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Winding Coil Springs 


wards the rear end of the lathe. A little 
practice will make one expert at winding 
with this method. Springs of any length up 
to 100 ft., if the wire is long enough, can 
be wound in this way. 

I have frequently used this method for 
winding springs to slide over rubber tubing 
used in laundries on gas irons for protect- 
ing the tubing and to keep it from kinking, 
the springs ranging from 25 to 30 ft. in 
length.—Contributed by W. J. Barber, North 
Adams, Mass. 


After flattening out at A, forge out the 
long end to just a little larger than draw- 
ings call for and to the desired shape. Now 
make it very soft and file it up true and 
smooth. With a three-cornered file make 
the cutting teeth 4% in. apart and 1-16 in. 
deep. Harden it again and brighten it up 
with emery cloth. Using alcohol torch, 
draw the temper on the cutting edge to a 
dark straw color. Soften all other parts. 
Make a handle and carefully fit it on the 
pointed end. You then will have a tool that 
will last for years. 


8% 
Step Grail Made of Old Piles 


CUTTING WIRE CABLE WITH A 
HACK-SAW 


To cut a wire czble or a thin pipe with a 
hack-saw without breaking the saw, it is 
only necessary to turn the blade end for end 
in its frame, so that the saw will cut when 
pulling it toward you.—Contributed by Thos. 
McIntyre, 407 Root St., Chicago, 


Two persons were electrocuted in New 
York recently by electric light wires that 
broke under the weight of sleet. 
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HOW TO MAKE DOUBLE PIPE 
HANGERS 


A hanger such as is used to support am- 
monia coils is shown in the illustration. The 
coils are hung at distances of, say, 7 and 
14 in. from the ceiling, two coils in a row, 
one directly over the other, says a corre- 
spondent of the Engineer. This method 
saves space and makes the parts easy of 
aecess in case of accident. Two small hang- 
ers riveted together so as to form two hooks 
about 8 in. apart form the hanger, the re- 
maining portion of which is straight, hav- 
ing a %-in. hole near the end to receive a 
lag screw. Good pipe hangers to fit any 
size pipe can be patterned after these. 

Place one end of a piece of wrought iron 
2 in. wide, 4 in. thick and 24 in. long in the 
fire until red, then bend it to receive, say, a 


Double Pipe Hangers 


2-in. pipe (grip the pipe in the vise and 
shape the iron around it with the hammer). 
When the bend is cool, place the straight 
end in the fire, heating it for about 6 in. 
from the end. Run the heated end through 
the vise for 6 or 7 in. and tighten the vise. 
Place a square wrench on the heated end 
and make a half twist. If the pipes run in 
an opposite direction to the beams, this half 
twist will cause the hanger to fit against 
the beam better, if not, the twist can be 
omitted. At a point 8 in. from the top of 
the hook place another hook of the same 
size and style, but not more than 4 in. long 
and with a hole 1 in. from the straight end. 
Cut another hole in the long hanger, 12 in. 
from the twisted end, then rivet the two to- 
gether, one directly over and in a line with 
the other. 

Any section of pipe can be removed with- 
out molesting the others. 
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SETTLING WALL CAUSED LEAKY 
PIPE JOINTS 


A leak occurred in joints A and B in a 
supply pipe, which with the cylinder of a 
steam engine is shown in the illustration. 
After the joints had been taken apart, says 


Aa 


Settling Wall Causes Pipe to Leak 


a correspondent of the National Engineer, 
it was found that the trouble was caused 
by the settling of the wall separating the en- 
gine and boiler rooms and which originally 
had supported the pipe. When a hanger 
was placed at C to support the weight of 
the pipe, there was no further difficulty. 


ALARM FOR A SOUND SLEEPER 


Referring to the sketch: A is a copper 
wire; B, brass or copper rod; C, standards; 


Electric Alarm 


D, alarm key. When the alarm key, D, 
turns, the brass or copper rod, B, drops on 
copper wire, A, and so completes the cir 
cuit, ringing the bell—Contributed by Eddie 
Evans, Hudson, S. D. 
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COMBINATION BACK TABLE FOR 
BOX SHOPS 


A handy back table for use in box shops 
is shown in the sketch. It may be either 
level or tilted. The front legs are 1 in. by 
4 in., with the lower halves a little longer 
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wire is first laid lengthwise of the rod, and 
each turn of the wire goes around both wire 
and rod. Let the wrapping proceed away 
from the top end of the rod. Make not 
fewer than twelve turns, then twist together 
the end of the wire laid against the rod and 
the main length. 


Adjustable Back Tables 


than the upper ones and slotted about 10 in. 
A bolt, with a thumb screw, passes through 
a single hole in the upper leg into the slot 
of the lower one and a couple of large wash- 
ers on each side permits of great strain in 
tightening. The lower leg may be vertical 
or slanting. 

The back table is used behind the pony 
planer to receive the stock as it comes 
through. This saves rehandling the pieces 
so many times. When there is no one be- 
hind the planer to take away, says the 
Wood-Worker, the table described may be 
tilted so that boards, fed one behind the 
other, in a single or double line, will pile 
themselves. 


ATTACHING WIRES TO GROUND 
RODS 


To solder a heavy wire on a_ half-inch 
ground rod is not an easy matter to one who 
does not know the right way to go about 
it. Either steel or copper wire may be used 
for the ground, and should not be smaller 
than No. 14 gauge (.080 in.). Heat the rod 
red hot for about 1 ft. at the top end. A 


The Proper Method 


combination of blow torches, a coal stove, 
or a forge may be used for heating, says 
Telephony. Serape the heated portion 
quickly with a file, and wrap the wire on 
it as in the illustration. The end of the 


The wire will have become somewhat 
heated by this time. Bend it down along 
the rod, out of the way, and lay the heated 
end, joint and all, in a box of granulated 
sal ammoniac, rolling the entire joint in it. 
Dense white fumes will rise, and when a 
stick of solder is held against the rod it wil! 
melt in a pool in the sal ammoniac. The 
sal ammoniaec will clean both wire and rod, 
and the solder will flow smoothly on both. 
When the joint is filled smooth with solder, 
shake it free of any excess metal and allow 
to cool. Cooling suddenly in water does no 
harm, but washes away excess sal am 
moniae that would cause wire and rod to 
corrode. The joint should be made a few 
inches from the end of the rod, so that the 
end will not break off when the rod is driv- 
en. No ground rod should be less than 7 ft. 
long. 


TO REMOVE OLD PAINT AND 
VARNISH 

The following method is good, if the sur- 
face is to be repainted, says the Painters’ 
Magazine. 

Dissolve 4 Ib. caustic soda, 98 per cent, 
or as many pounds concentrated lye, in 1 
gal. boiling water and allow it to cool. In 
another vessel mix 14 Ib. each of starch 
and china clay in 1 gal. of hot water 
Beat this well, so as to have no lumps, and 
when cooled off some add it to the soda or 
lye solufion, stirring well in the meantime. 
when it forms a thick, smooth paste. Appl) 
this paste with a fiber (not bristle) brus! 
to the surface in a heavy film, and when the 
paint or varnish is raised wash with war! 
water, To remove any traces of causticits 
give the surface a coat of vinegar ani 


POPULAR 


allow to dry before repainting. This method 
will raise the grain slightly, but that is not 
objectionable where the surface is to be re- 
painted. 

For removing varnish from wood that is 
to be refinished in the natural, a mixture of 
31, pints American fusel oil: and % pint 
turpentine will lift the varnish without rais- 
ing the grain or discoloring the wood. 


WHEN DRILL STICKS IN ROCK 

When a drill-bit sticks in a bole, the usual 
remedy is to strike the shank violently with 
a sledge until the bit is loosened. It is better 
to strike a moderate blow on the shank, 
near the hole, and never so high up as to 
strike the chuck, because then a bent piston 
or a broken chuck is likely to result. Small 
pieces of cast-iron, nuts or other fragments 
are used to keep the drill straight and pre- 
vent sticking or “running off.” 


TO MAKE HARD PUTTY 


A little red lead added to oil-whiting putty 
will make it hard but not brittle, says the 
Master Painter. Rub varnish makes putty 
both tough and hard. 


TOOL FOR CUTTING JOINTS ON 
CIRCLES 


The tool illustrated does away with the 
necessity for drawing so many lines in order 
to find a joint on a circle. The device will 
cut any circle by placing the pin on the 
radius. It is marked off like a rule in inches 
and twelfths on the inner edges and may be 
provided with the slide or not, as liked. The 
pin runs through the hinge about \%-in. to 
hold the instrument in place while measur- 
ing the distance from A to B.—Contributed 
by Chas. Walters, Mt. Vernon, Ohio. 
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SIMPLE TANK GAUGE 


A handy tank gauge consists of a gear 
wheel set on a pinion to which is attached 
the hand A. A rack gear, B, meshes into the 
gear wheel and slides on the seat C. The 
hand A moves around a dial, D, with as 
many inches marked on it as it is desirable 
to let the water fluctuate up and down in 
the tank. 


Handy Tank Gauge 


When the float in the tank falls, the rack 
gear is drawn toward the right, causing 
hand A to move to the left. When the float 
rises with the water in the tank, weight EK 
draws the rack toward the left and the hand 
moves in the opposite direction till it reach- 
es 7, or whatever the number may be, indi- 
cating that the tank is full. This device is 
recommended by a correspondent of the 
Engineers’ Review. 

Heavy manila 

on one side 


shellae 
substitute 


paper coated with 
makes an excellent 
for glass for the sign painter, says the 
Master Painter. The prepared paper can he 
carried in the kit easily, does not break and 
is cheaper than the glass. 


For Cutting Joints on Circles 
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DRILLING MACHINE MADE OF 
SCRAP 


A small drilling machine may be made of 
scrap material by any one with a little in- 
genuity. For the one illustrated a piece of 
an old fret machine was used for the head 
(A). An old lathe head stock will do as 
well. Screw the part to a piece of wood 1 
in. thick and then screw the wood to the 
workshop wall. Take a band over pulley B 
at the end and over the small pulleys, C, 
C,, C,, and over flywheel D at the bottom. 


\ 


Fic. 2.—SIDE 
ELEVATION. 


Place the small pulley C, horizontally to give 
the band a good grip on pulley B. Tap the 
end of spindle E to fit a drill chuck off of a 
small level-wheel drill. Arrange the table 
feed of the drill as follows: 

Procure a piece of hard wood to project 
about 3 in. beyond spindle E, which may be 
of any convenient length; also, procure three 
pieces of 4-in. iron—two to form the guides, 
FF, and the other to form the feed-screw, 
G. Screw a small bravket to the wall, 


Fic. 1.—FRONtT 
ELEVATION. 
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midway between the end of spindle E and 
the top of the flywheel. Drill a hole through 
one end of each of the guide-bars, and let 
the other end into bracket H about % in. 
from the wall. Do not let them go quite 
through. Bore two holes through table J, 
1% in. from the edge, and put a brass plate 
each side of each hole to allow the \ in. 
guide-bars to slide through easily. 

Tap the third 44-in. bar and make two 
nuts to fit it. Screw one nut up to within 
% in. of the top; square the end above this 
nut and drive it into the table J, so that 
when the table is put on to the guide-bars 
and they are in their places, screwed to the 
wall by a screw through the hole before 
mentioned, in one end, the feed-screw G 
comes exactly under the end of the spindle 
E. Before putting the table in its place get 
an egg-beater (one of the bevel wheel kind) 
and take off the large cog-wheel and one of 
the small ones. Bore a hole through the 
large wheel so that it will slide easily over 
the screw G. Now turn a wooden disk the 
same size as the large wheel and cut a hole 
in it to fit the nut on the feed-screw. 

Screw the large wheel on top of this disk 
(cogs upward) and put the nut into the 
square hole in the wooden disk, and screw 
a small brass plate on the opposite side of 
the cog-wheel to keep the nut in its place. 
Bore a hole in the bracket at the sanie dis- 
tance from the wall as the hole for the feed- 
screw in the table J. Screw the cog-wheel 
and disk on to the feed-screw G, and pass 
the guide-bars through the hole in the table 
J, and pass the feed-screw through the hole 
in the bracket and screw the guide-bars to 
the workshop wall, but put a 4-in. washer 
on the screw between the wall and guide- 
bar. Take the small cog-wheel off the egg- 
beater and fit it to an axle. The best way 
of doing this is to get a piece of wire slight- 
ly larger than the hole in the cog-wheel. 
Tap this for 1 in., so that it will screw into 
the cog-wheel, and make two nuts the same 
thread. These nuts must be slightly smaller 
than the cog-wheel. Screw one as far as 
it will go. 

Next screw on the cog-wheel and a nut 
outside that. These nuts must be screwed 
up fairly tight to keep the cog-wheel from 
revolving on the axle. Now cut off the axle 
about 2 in. from the small cog-wheel and fix 
a piece of brass about \ in. by \% in. by 2 
in. This should be fixed as follows: 

Square the end of the axle and drill two 
holes in the bra‘ s plate about in. from 
each end. Into one of these secure a small 
handle; drive the other end on to the square 
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end of the axle and screw on a small nut 
outside it. Get two small brass plates, and 
bend over the bottom about ¥% in., L-shaped, 
and drill two small holes through the bot- 
tom of the L to screw down to the bracket 
H. Drill another hole on the other side of 
the angle to take tbe axle L. These holes 
should be drilled so that when the brackets 
are screwed down the small cog-wheel 
meshes with the large one K. Put a small 
washer outside the plate between the han- 
dle and plate, and cog-wheel plate. Now 
screw these plates to the bracket so that 
one comes up against the small cog-wheel 
and keeps it in place. Screw the other one 
up ‘against the handle, so that axle L has no 
end play. 

If, when handle M is turned to the left, 
table J will not come down of its own ac- 
cord, pass a piece of brass over the large 
cog-wheel, K, and screw down at each end. 
The flywheel may be taken from an old 
sewing-machine, and if it is not quite heavy 
enough, put a lead weight on it. Pass a 
bolt through the center of the flywheel with 
a shoulder on behind. This bolt should run 
through the workshop wall and a nut put 
on from the outside. 

Put a bolt, N, into one of the spokes of 
the wheel and put a piece of thick iron wire 
around this and connect it to the end of the 
treadle by a screw at P. Make the treadle 
of wood, 9 in. by 4 in. by 1 in. Screw the 
iron wire on at one end, not tightly, but so 
it can move a little each way. Swing the 
treadle in the middle by two screws, pass- 
ing through small metal plates, R, R,, at 
each side. A machine like this was rigged 
up by a correspondent of the Model Engi- 
neer, London, and worked very satisfac- 
torily. 


TO GILD ON GLASS 

Thinly coat the places to be gilded with 
a saturated borax solution on which lay the 
gold leaf and press down well and uniform- 
ly with cotton wool. Heat the glass over a 
spirit flame until the borax melts and allow 
to cool off. 

If the glass is to be decorated with gilt 
letters or designs, paint the places to be 
gilded with water-glass solution of 40 de- 
grees, lay on the gold leaf and press down 
uniformly. Then heat the object to 86 de- 
grees Frahrenheit, so that it dries a little: 
sketch the letters or figures on with a lead 
pencil, erase the superfluous gold and allow 
the article to dry completely at a higher 
temperature. 
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HOW TO MAKE A CHIME STEAM 
WHISTLE 


Procure a piece of seamless brass tubing 
8 in. long, 4 in. in diameter and 1/16 in. or 
less, thick. Have cast a bowl, B, 4 in. in 
diameter, and with a place in the bottom for 
inserting a 1-in. pipe. Also have cast, or 
make yourself, a disk, A, 3%-in. in diameter, 
allowing 1/16 in. between the edge of the 
disk and the bow] for the escape of the 
steam that strikes the bell. Then get a ™%-in. 
bolt, C, 10 in. long, threaded on both ends 
and with three slots, just wide enough to 


Home-Made Steam Whistle 


fit sheet brass partitions for cells running 
its entire length into. 

Cut the tubing into thirds by dividing it 
up as indicated in the sketch, and use sheet 
brass for forming the cells, soldering it in. 
Let one cell be 4% in. high, D; one 5% in. 
high, E; and the other 8 in. high. Put a 
brass cap 4 1/16 in. in diameter, threaded, on 
the top and use an acorn or other ornament 
to finish it. 

To make the valve drill a hole through the 
bottom of a 1-in. check valve, and stick the 
stem of check through the hole, 
in the sketch. Put a brass spring in he 
hind seat or valve disk to force it closed 
after using, then fasten the lever around 
the valve, as shown, and your single bell 


as shown 
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chime whistle is complete. This whistle 
makes a beautiful sound and can be heard 
much farther than the ordinary whistle. Fig. 
2 is an inside view of the bell, looking down 
from the top; Fig. 3 shows how the disk is 
fastened into the bowl.—Contributed by 
Thos. McGuire, Baltimore, Md. 


TO SAVE A GIRDLED TREE 


When a valuable tree is girdled it may 
pay to try to save it. The following method 
has been successful. When, in the spring, 


Saving a Girdled Tree 


the tree is found girdled, drive a small 
chisel into the bark above and below the 
girdled portion as shown by the dotted 
lines in A. Then cut some large healthy 
twigs of the preceding year’s growth from 
the top of the tree, each a little longer than 
the distance between the opposite cuts in the 
tree. Sharpen both ends of the twigs and 
bend them until the ends can be placed in 
the cuts as shown at B. Press the twigs in 
until they are as near straight as possible, 
so that there is a perfect union between the 
inner bark of both twig and tree. Four or 
more twigs, according to the size of the 
tree, should be placed around it. Then cov- 
er the whole with grafting wax. If the 
work is skilfully done, says the Rural New- 
Yorker, the tree will be completely cured in 
a few years. 


To render ivory flexible, immerse in a so- 
lution of pure phosphoric acid, sp. gr. 1.13, 
until it partially loses its opacity; wash in 
cold soft water and dry. It will harden 
again if exposed to air, but may again be 
made pliable by immersing in hot water. 
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TANK TO KEEP WATER FROM 
FREEZING 


To keep water from freezing make a tank 
of galvanized iron two or three inches nar- 
rower at the bottom than at the top, says 
the Rural New-Yorker. Set the iron tank in 
a bottomless wooden box and place the 
whole directly on the stringers of the well 
and plank up to it on each side. Provide a 
cover to the box. Warm air from the well 
striking the bottom and sides of the tank 
will keep the water warm. 


WELDING A PALM ON AN ANCHOR 


Sometimes an anchor with the palm 
broken off as shown at A, comes into the 
shop for a new palm or the old one to be 
welded on. If the break is not even, trim 
it a little with the chisel, fit a good pair of 
tongs to the palm, swing the anchor in the 
crane (this applies only to heavy anchors 
300 Ib. and up) and put both ends of the 
break in the fire and heat them up. 

Have a piece of iron or any old metal 
about 4 in. by 1 in. heated in another fire, 
and when ready bring them all out, place 
the anchor and the palm together and weld 
the flat piece across the break. This saves 
lap-searfing or rigging. Turn the anchor 
over and cut out a V-piece as shown at B. 
Now place the anchor in a clean fire (not 
a hollow fire), get a good heat, fill in with 


To Repair an Anchor 


the V-piece and finish off that side. Then 
turn your piece over, cut away the flat piece 
and cut a V into this side. You now pro- 
ceed the same as on the other side, says 
the American Blacksmith, heating the part 
where V was cut, placing a wedge in and 
welding and finishing. You will have a 
good job by this method if the heats are 
right. 
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HANDY DARK-ROOM LAMP 
For those who use glass trays the dia- 
gram shows a convenient way to rig up a 
dark-room lamp. S is a shelf with a 


s 


w 


Ruby Lamp for Dark Room 


square hole about 1 in. smaller each way 
than the tray cut in it; C is a piece of ruby 
glass held by clamps to the shelf; R is a 
box which encloses the electric light; b is a 
switch, which may be placed anywhere con- 
venient; W are wires leading to the light. 
When the light is turned on the negative 
will show up plainly—Contributed by Har- 
old W. Moffat, 476 Main St., Orange, N. J. 


TO MEND A GRINDSTONE 


A piece broken out of a grindstone can be 
replaced by covering the surface of the piece 
and the broken surface of the grindstone 
with a strong solution of pure Portland ce- 
ment and water, then pressing the piece 
firmly in position. Give plenty of time to 
dry.—Contributed by G. W. Gander, Nappa- 
nee, Ind. 


BEVELING STAVES FOR ROUND 
TANKS 


Many workmen make an elaborate process 
of getting the bevel of staves for round 
tanks. Much of their work is unnecessary, 
says a correspondent of the Wood-Worker. 
A simple method is illustrated. Take one 
of the pieces intended for a stave, set the 


Beveling Tank Staves 


trammel to the radius used in striking the 
bottom, or to be absolutely accurate, to that 
of the outside of the tank and from a point 
A at one edge of the stave strike curve 
B. Set the bevel to touch the two ends of 
this curve and it will be correct; the usual 
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practice is to set it back a little at C, so the 

staves will be slightly open on the outside. 

When the tank is wet the openings close and 

the staves spring to the curve of the bottom. 


TO PREVENT CRACKS UNDER WIN- 
DOW SILLS IN CEMENT BLOCK 
BUILDINGS 


In erecting buildings of cement blocks, the 
blocks under window sills frequently crack. 
This is because proper provision for settle- 
ment has not been made, says Municipal En- 
gineering. In most cases the trouble is prob- 
ably due to the settling of the sills in full 
bed of mortar when they are first set. To 
prevent the cracking, in either brick or con- 
crete construction, set the sills at first with 
joint full of mortar only at the ends, leaving 
a space under the sill for the whole width 
of the window space. The settlement of the 
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SILL | 


Sill with Open Joints 


wall can then occur during the construction 
without bringing the breaking strain upon 
the sills. After the work is completed and 
the settlement is presumably all done fill 
the open joints under the sills with mortar 
and thus finish the wall. No cracks will 
then appear in either blocks, bricks, wall or 
sills under ordinary circumstances, and un- 
less there is a great settlement, such as 
would come from insufficient foundation and 
bad design. 


TO KEEP WATER PIPES FROM 
SWEATING 


Wipe the pipe dry with an old cloth, then 
wind it with two or three thicknesses of 
good heavy paper. Cover this wrapping 
with 4-in. strips of heavy cotton cloth. This 
kink was tried on 100 ft. of pipe and there 
was no further trouble from dripping. 
Contributed by Fred Connor, Hydeville, Vt. 

To prevent the annealing of metal above 
the place where heat is to be applied, stick 
the rod or bard iron in a potato.—Contrib- 
uted by E, M. Atkinson, Portland, Ore. 
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LOCOMOTIVE TIRE AS FIRE ALARM 


Inexpensive--Effective 


In many of the smaller cities where an 
electric fire alarm has not yet been installed 
worn out or cracked tires from the driving 


; Novel Fire Alarm} 


wheels of locomotives are used in place of 
fire bells. The cost is less, the sound is very 
penetrating and is unlike a bell. For many 
years Marengo, Ill., used one of these tires 
before alarm boxes were put in. W. F. 
Mead of that place furnishes a sketch which 
will indicate the manner of erecting the 
tower, which in this case was on top the fire 
engine house. The tire was hung by an iron 
ring from a cross piece, but some towns 
erect a 20 or 30 ft. tower on the ground. 
The striker has an iron ball at each end, 
with two wires passing down to the 
ground floor one of which is grasped by each 
hand. By this means more rapid strokes can 
be sounded than on a bell. 

Shop \tes for 1905 and 1906 are a gold 

mine of information to any mechanic. 
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PRESERVING OLD SCREWS 


Do not place old nuts, screws, etc., which 
you save in tin boxes. They will soon be- 
come rusty and unfit for use. A better way 
is to keep them in small large-neck bottles, 
says Machinery. Always sort the screws, 
ete., according to size and provide the bot- 
tles with corks and labels. 


WHEN TO VARNISH GOLD LETTERS 


When gold leaf is very thin or largely al- 
lLyed varnish will protect it and make it 
wear longer, says the Master Painter. But 
for leaf of good quality and stout the var- 
nish is undesirable. It impairs the lustre 
and is apt to crack. 


> 


WHEN THE HANDS OF A CLOCK 
COME TOGETHER 


Having worked out the little problem in- 
volved in ascertaining the exact time at 
which the two hands of a clock come to- 
gether in making their respective circuits, 
and thinking the information might be suffi- 
ciently novel to merit space in your columns, 
I submit the following table. 

I say this seems novel, because I do not 
remember ever having seen it in print, or 
heard the matter discussed. 
12 o'clock 
5 min. 273, sec. past 1 “ 


“ Rg 


Contributed J. Raymond 
Frick building, Pittsburg, Pa. 
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LOCATING BEARINGS FOR 
SHAFTING 


Campbell, 


Every master mechanic knows how 
troublesome it often is to tell in advance 
the exact location of the bearings for a new 
line of shafting. To overc me this have the 
shafting keyseated the entire length and 
then fill the keyways where the bearings 
come with babbitt, after the line is in place. 
Another advantage in this is that additional 
pulleys can be placed at any time. Use bab- 
bitt of a different grade from that in the 
boxes.—Contributed by F. C. Perkins, Hark- 

ness, N. Y. 
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MECHANICS FOR 


YOUNG AMERICA 


REVERSING SWITCH FOR ELEC- 
TRICAL EXPERIMENTS 


A home-made reversing switch, suitable 
for use by students of electrical and engi- 
neering courses in performing experiments, 
is shown in the diagram. 

Referring to Fig. 1, A represents a pine 
board 4 in. by 4 in. and a is a circular piece 
of wood about \ in. square, with three brass 
strips, b', b’, b*, held down on it by two 


Suitable for Students’ Use 


terminals, or binding posts, c', ¢c’, and a 
common screw, d. Post c’ is connected to 
d by means of an insulated wire, making 
them carry the same kind of current (+ ip 
the sketch). 

About the center piece, H, moves a disk, 
held down by another disk, F (Fig. 2). 
which is fastened through the center piece 
to the wooden base, A, by means of two 
wood screws. On the disk, G, are two brase 
strips, e' and e*, so arranged that, when 
handle K is turned to one side, their one 
end just slips under the strips b’, b*, or 
b*, respectively, making contact with 
them, as shown in Fig. 2 at L, while their 
ther ends slide in two half circular brass 


plates f' f?, held down on disk F by two 
other terminals, c*, ct, making contact with 
them as shown at y, Fix. 2. 

The action of the switch is shown in Fig. 
1. Connect terminal c’ to the carbon of a 
battery, and c’* to the zine. Then, if you 
turn handle K to the right, so that the 
strips, e' and e* touch b' and b’, respective 
ly, terminal c* will show + and c' elec 
tricity; vice versa, if you turn the handle 
to the left so that e' and e’ touch b’ and b‘, 
respectively, terminal c* will show 
ce, + electricity. 

The switch is easy to make and of very 
heat appearance. The wooden parts could 
be made of any insulating material, as fiber, 
for instance.—Contributed by Arthur Schulz, 
1111 Rutledge St., Madison, Wis. 


and 


REVERSING A SMALL MOTOR 


All that is for reversing the 
motor is a pole-changing switch. Connect 
the two middle posts of the switch with 
each other and the two outside posts with 
each other. Then connect one of the outside 
posts of the switch to one brush of the 


motor and one middle post to the other 
brush. 


necessary 


Connect one bar of the switch to one end 
of the field coil and the other bar to one pole 
of the battery and connect the other pole of 


the battery to the other field coil. To re 


\T 
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Reverse for a Small Motor 


verse the motor, simply change the switch 
Referring to the illustration, the letters in 
dicate as follows: FF, field of motor; BB 


-brushes of motor; AA, bars of pole-chang 


ing switch; DD, center points of switch 
CC, outside points of switch.—Contributed 
by Leonard E. Parker, Plymouth, Ind. 
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AN INGENIOUS ELECTRIC LOCK 
FOR A SLIDING DOOR 


The apparatus shown in Fig. 1 not only 
unlocks, but opens the door, also, by sim- 
ply pressing the key in the keyhole. 

In rigging it to a sliding door, the mate- 
rials required are: Three flat pulleys, an 
old electric bell or buzzer, about 25 ft. of 


the key, for the circuit cannot be closed with 
an ordinary nail or wire. B, Fig. 2, shows 
catch B, Fig. 1, enlarged; O, Fig. 2, is the 
cut through which the rope runs; H, Fig. 1, 
is an elastic that snaps the catch back into 
place, and at G the wires run outside to 
the keyhole. 

This arrangement is very convenient when 
one is carrying something in one hand and 
can only use the other. Closing the door 


Electric Lock for Sliding Door 


clothesline rope and some No. 18 wire. The 
wooden catch, A (Fig. 1), must be about 1 in. 
thick and 8 in. long; B should be of the same 
wood, 10 in. long, with the pivot 2 in. from 
the lower end. The wooden block, C, which 
is held by catch B, can be made of a 2-in. 
piece of broomstick. Drill a hole through 
the center of this block for the rope to pass 
through, and fasten it to the rope with a 
little tire tape. 

When all this is set up, as shown in Fig. 
1, make a key and keyhole. A 4-in. bolt 
or a large nail sharpened to a point, as at 
F, Fig. 3, will serve for the key. To provide 
the keyhole, saw a piece of wood, I, 1 in. 
thick by 3 in. square, and bore a hole to fit 
the key in the center. Make a somewhat 
larger block (E, Fig. 3) of thin wood with 
a \-in. hole in its center. On one side of 
this block tack a piece of tin (K, Fig. 3) 
directly over the hole. Screw the two blocks 
together, being careful to bring the holes 
opposite each other. Then, when the point 
of the key touches the tin, and the larger 
part (F, Fig. 3) strikes the bent wire, L, a 
circuit is completed; the buzzer knocks catch 
A (Fig. 1), which rises at the opposite end 
and allows catch B to fly forward and re- 
lease the piece of broomstick, C. The weight, 
D, then falls and jerks up the hook-lock, M, 
which unlocks the door, and the heavier 
weight, N, immediately opens it. 

Thus, with a switch as in Fig. 3, the door 


winds the apparatus up again.—Contributed 
by E. H. Klipstein, 116 Prospect St., East 
Orange, New Jersey. 


ANOTHER ELECTRIC LOCK 


The details of the construction of an elec- 
trically operated lock are shown in the il- 


lustration. When the door is closed and the 
bolt, A, pushed into position it automatically 


Simple Electric Lock 


locks. To unlock, push the button, D, which 
act will cause the electro-magnet to raise 
the latch, C, when the bolt may be draw! 
and the door opened.—Contributed by A. D 


can only be opened by the person who has Zimmerman, Boody, Ill. 
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ELECTRIC ALARM THAT RINGS A 
BELL AND TURNS ON A LIGHT 


The illustrations show an alarm clock con- 
nected up to ring an electric bell, and at 
the same time turn on an electric light to 
the time. The parts indicated are as 
follows: A, key of alarm’ clock; B, contact 
post, 4 in. long; C, shelf, 54 by 10 in.; D, 


show 


| ™* 
| fig 3 


Rings Bell and Turns on Light 


bracket; E, electric bulb (3% volts); 
brass strip, 444 in. long, % in. wide and 1/16 
in. thick; T, switch; F, wire from batteries 
to switch; G, wire from bell to switch; H, 
wire from light to switch; I, dry batteries; 
J, bell; X, point where a splice is made 
from the light to wire leading to batteries 
from brass strip under clock. Push the 
switch lever to the right before retiring. 

To operate this, set alarm key as shown 
in diagram, after two turns have been made 
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on the key. 
till it 


When alarm goes off, it turns 
forms a connection by striking the 
contact and starts the electric bell 
ringing. Throw lever off from the right to 
center, which stops bell ringing. To throw 
on light throw levers to the left. The belli 
is then cut out but the light remains on till 
lever is again thrown in the center, 

In placing clock on sheif, after setting 
alarm, be sure that the legs of clock are on 
the brass strip and that the alarm key is in 
position so it will come in contact with the 
contact post in back of clock. The contact 
post may be of 144-in. copper tubing, or \4-in. 
brass rod. 

The advantage of this is that one can con- 
trol the bell and light, while lying in bed, 
by having the switch on the baseboard, near 
the bed, so it can be reached without getting 
out of bed.—Contributed by Geo. ( 
hoff, Swissvale, Pa. 

REVERSING SMALL BATTERY 
MOTOR 


post 


Brinker- 


Make the switch out of a piece of slate 
(for the base) two strips of brass, a rubber 
strip and handle and some binding posts off 
of old dry batteries. Fasten the 
strips at 5 and 6, Fig. 1, so they can swing 
from 1 and 3 to 2 and 4. Hold 
strips apart by means of the hard 
strip and screws. Do not let the screws 
come all the way through the rubber strip 
or you are liable to get a shock in case you 
should touch both simultaneously. 
Screw a rubber handle onto the rubber strip 
to move the lever bac« and forth with. Fig 
2 shows the arrangement of strips, handle, 
screws, ete., in detail. Fig. 3 is an end view 
of the same.—Contributed by Eugene F. 
Tuttle, Jr., Newark, Ohio. 
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SAFETY ENVELOPES.—Yankee ingenuity is re- 
sponsible for the safety envelope shown and the 
patent has been sold to 
|a Boston manufacturer. 
The end flaps have small 
tongues attached near 
their edges and _ these 
tongues are gummed to 
the bottom flap when the 
envelope is made and to 
the top flap when it is sealed. It 1s difficult, though 
not impossible, to open this envelope without de- 
tection. 


CALCIUM STEEL is not any form of steel or 
other metal, but a ceramic product made by baking 
in an oven a paste of pulverized feldspar, sand and 
lime. This produces a porcelain of great strength 
and hardness, acid proof and a poor conductor of 
heat and electricity. It can be bored, cut and pol- 
ished, is not expensive and is specially adapted 
for making pipes for water, gas or acids. 


LAWN HORSE SHOES.—This is a flat metal 
shoe designed to take the place of leather which 
is much more expensive. 
The shoes fasten with 
straps; one side is suitable 
for use on lawns or soft 
ground and the other side 
when snow is on the ground. 
The shoes will fit any size 
hoof. 


SMALL BOYS AS INVENTORS.—It may not be 
generally known that many of our greatest inventors 
began their work when mere lads in their early 
teens. Mareoni, the famous inventor of wireless 
telegraphy, was but 14 when he set up his first 
crude apparatus, in which tin biscuit boxes held im- 
portant places. At 16 Samuel Compton began work 
on the spinning mule, which he perfected before he 
was 19. Eli Whitney conceived the idea for the 
cotton gin when he was only 13. Sir John Brown 
was a lad of 16 when he invented in his mind the 
conical spring buffer for railway trucks, an inven- 
tion which made him immensely rich in later years. 


LOCOMOTIVE SPEED INDICATOR,.—In Great 
Britain and on the conti- 
nent thousands of loco- 
motives are equipped with 
speed indicators which 
are placed in the cab di- 
rectly in front of the en- 
gineer. These indicators 
show at all times when 
the locomotive is running 
the exact speed at which 
it is traveling and can be 
set to sound an alarm 
whenever speed 
reaches the figure deter- 


mined on. The cut shows 
the interior of the instrument. 


POPULAR MECHANICS 


What the Inventors are Doing 
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DEMAGNETIZES WATCHES.—The large num 
ber of electric generators 
and motors in these days has 
greatly increased the num!yer 
of watches which become 
magnetized. An electric de 
magnetizer is now on the 
market, which is easily op 
erated. Connection is made 
by means of cord and socket 
to either direct or alternat 
ing current, and the watch 
placed in the opening in the 
instrument. A lever is then 


drawn out for a_ moment 
during which the watch is demagnetized 


HAND LADLE FOUN 
DRY BOWLS. — For 
small castings hand ladle 
bowls for pouring are 
now made of thin steel 
and only weigh 3 Ibs 
against 8 to 12 Ibs. for 
east iron bowls. The 
bowls are stamped, will 
not crack or break, and 
are said to outlast the 
east iron bowls. 


OIL BURNER.—The constantly advancing price 
of coal as a result of strikes and the greed of coal 
barons, makes the burning of oil as fuel almost 
a necessity. The difficulty has been to get a bur 
ner that could be used in kitchen ranges or other 
stoves, and one that would be safe to handle. Ely 
Spence:, of Jacksonville, Florida, after extensive 
experiments, has designed a burner which has met 
the approval of the Board of Fire Underwriters 
and the persons who are using these burners. Pat- 
ents have been taken out in the United States, 
Canada and England, and licenses are being granted 
to selling agents by the Spencer Oil Gas Burner 
Co., of Jacksonville, Florida. * * * 


FOOT REST AND TOOL BOX.—A combined foot 
rest and tool box for automobiles. Easy for the 


feet and convenient to get at tools. 
floor by means of leather straps. 
wood and covered with matting. 


Fastens to the 
Box is made of 
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FLOOR OPENER.—The illustration shows a 
new tool recently placed on the English market for 
the use of elec- 
tricians and plumb- 


ers who have fre- 
||| 


quent occasion § to 
) take up flooring 
when installing 
wires or pipes. 
The knife edge is 
—— pushed between the 
floor boards and on being moved back and forth a 
few times cuts the tongue of the board. 


STEEL SHAVINGS MATTRESS.—A_ Chicago 
genius has invented a mattress comprising a core 
composed of fine long metal shavings. The termi 
nals of an electric circuit are connected with op 
posite ends of this core so that when the current 
is switched on the metallic shavings are charged 
with electricity which reaches the body of the per- 
son reposing on the mattress. This invention is in- 
tended for use in treating invalids, but the patent 
covers the right to use a current strong enough to 
awaken a sound sleeper. If this invention is gen- 
erally introduced the alarm clock will have to take 
a back seat. 


DECOY DUCK.—W. W. Cram, of Sheldon, Iowa, 
is the patentee of this decoy duck. The decoy 
includes an anchor at- 
tached to one end of a 
cord which is wound on 
a spring-held ar- 
ranged in a recess in the 
body of the decoy. Suf- 
ficient cord is unreeled to 
allow the anchor to rest 
in the mud at the bottom 
of the river, so that the decoy cannot be blown 
away or carried by the current from its position. 
Now if some one will invent a diving decoy that 


can wag its tail, the real ducks will be in a bad 
way. 


PNEUMATIC DISTANCE GAS LIGHTER.— 
Turns the gas up or down at any distance from 
the switch, which is operated by simply pushing a 
button. Pushing the button compresses air which 
is transmitted through fine metal tubing to the 


: 


veer 


valve plece attached to the burner. A very small 
pilot light burns constantly. One push turns on 
the gas; the next push turns it down. The action 
's quite similar to the working of a camera shutter 
by squeezing a bulb, 
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NEW BATTERY CONNECTOR.—It consists of a 
plece of spring copper, bent in the form of a U, 
with the ends bent inward at right angles. Through 
the ends holes are drilled just large enough to admit 
the regular screw binding post. To place it in po- 
sition, the ends are pressed together until the holes 
come in line, when it can be readily slipped over 


the screw. Releasing the pressure the two arms 
grip the liberated portion of the post securely. With 
this arrangement no nuts are required, and at the 
same time, an excellent mechanical and electrical 
connection is secured. A short plece of insulated 
wire is soldered to each pair of connectors, so that 
they are available for immediate use at all times. 


STEEL SHELVES FOR STORES.-Shelves or 
rucks for stores or warehouses are now made of 
steel. The racks are shipped 
knocked down and quickly set 
vp on receipt, as the parts 
readily go together. They are 
so made that racks of any de- 
sired length or height can be 
assembled. The advantages 
are freedom from collecting 
dust, lightness, strength and 
not obstructing the light. 

WHEN YOU WANT any 
thing and don’t know where 
to get it, write Popular Me- 
chanics. No charge is made 
for such information and our 
facilities are very complete 
for locating all kinds of tools 
and machinery, as well as 
manufactured goods of all 
kinds. 


SICKLE BAR REMOVER Every farmer has 
experienced = trouble in removing 
“sprung” sickle bars from mowing machines Sam 
vel M. Hill, of Sunnyside, Washington, wasn't sat 
isfied to put up with such trouble and invented the 


gummed or 


tool shown in the above cut It is a short iron 
bar with a hollow head and claw at one end to fit 
the pitman head, and an eye at the other end to 
which a chain is attached A few jerks on the 
chain and the sickle bar is pulled in a straight line 
from the guards Popular Mechanics Patent Bureau 
secured the patent for Mr. Hill on this useful tool 
and is now negotiating the sale of the patent rights. 
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GASOLINE PIPE THAWING MACHINE,.—A 
devidedly new apparatus for thawing frozen water 
pipes which can be operated by any plumber; no 
electricity required. The outfit is 28 in. long and 
weighs 125 lIbs., complete. Gasoline for heating 
the pipe coil is supplied from a tank in the center 


of the reel. <A hand force pump forces water 
through the heated coil, which then passes through 
the 125 ft. of 3-16 in. block tin pipe. The other end 
of the tin pipe is thrust into the frozen water pipe 
discharging boiling water and rapidly thawing its 
way us the tin pipe is pushed along. Two men, one 
to pump and another to handle the flexible pipe have 
thawed 100 ft. of %-in. pipe in one hour. Sewer 
pipes, 6 in. diameter, have also been thawed. The 
flexible tin pipe is carried on the reel. 


LEAD EXPANSION SCREW.—Made in any size 
required; for plumbers’ use; has serew bolt of fron 


or brass, and flat or round head. The lead expan- 
sion shield is hard enough to hold, and sufficiently 
soft to expand easily, when the metal cone at the 
end is drawn into the shield. 


IMPROVED PAVEMENT STANDS TEST.—A 
new and improved pavement which has been testing 
on the Brooklyn bridge, and on bridges in Chicago, 
has made a remarkable record. In Chicago, after 
11 months under heaviest traffic, the city bridge engi- 
neer predicts it will last 5 years more. On the 
same bridge 3-in. oak plank lasted only three 
months. The new material, which is noiseless, is 
made in sections of any size up to 2 by 10 ft. and 
from 2 in. thickness up. It is laid like plank, can 
be cut with hand saws, and on previously improved 
streets, alleys and private driveways requires no 
special foundation. On bridges sub-planking car be 
dispensed with. 
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ADJUSTABLE BELT PUNCH.—This punch ca: 
be set in a moment to cut any size hole from 1-16 
in. to % in., and is small enough to carry in the 
vest pocket. In using the punch, extend the blade 


x200000OC) 


PUNCH CLOSED 


to the size hole desired, push the blade straight 
through the belt up to the handle, pressing the end 
of the handle firmly against the belt and turn it 
one-half around. This takes out the core of the 
size hole desired. 


PNEUMATIC WRENCH.—Can be used with com. 
pressed air or electricity. Runs the nut down quick 
ly, but wrench will not break at the finish, as the 
drive is an adjustable friction which allows the 
drill to keep on rotating while the wrench-chuck it- 
self remains stationary. Will work satisfactorily 
on nuts up to % in.; above that the largest air 
drill is not sufficiently strong. The device can be 
attached to air or electric drills. 


PROTECTOR FOR X-RAY 
doctor who took a dose of medicine himself every 
time he gave one to a patient would be sure to find 
trouble, providing there were many patients and his 
medicine was effective in any way. The same is 
true of giving patients doses of X-ray, and, unless 
the physician protects himself from the ray in 
giving X-ray treatments, he will be sure to find 


c 

trouble in one form or another, says the Journa! 
of the American Medical Association. Shields are 
now made of non-conducting material to cover thi 
tube except at such point as it is desired to use the 
rays. The shield is so light it may be fastened to 
the tube, as shown in Fig. A, and the size of th 
opening may be governed by caps or diaphragms, ss 
shown in Fig. B, or a speculum may be attached to 


the opening, as shown in Fig. C. 


An expert railroad authority says the loss due to 
radiation of heat from a locomotive boiler is so great 
that the past mild winter has meant a saving of 2! 
per cent in fuel on sorre of the northern railroads. 
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